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•  •  •  sa  ves  chemicals  -  space  -  time 


BOILER 

FEED 

Water  Softener 


To  ensure  value  for  money  from  fuel,  and  low  main¬ 
tenance  costs,  boilers  demand  softened  feed  water.  For  low 
pressure  boilers  the  lime-soda  process  is  often  best;  for  lime- 
soda  softening,  the  “  Precipitator  ”  is  always  best. 

The  “  Precipitator  ”  is  the  modern  lime-soda  softener 
which  saves  money,  chemicals,  space  and  time,  and  ensures 
highest  boiler  efficiency. 

For  full  technical  details,  unite  to:- 

VLt  PERMUTIT  Company  Ltd.  Dept.  IF. L.  137,  Permutit  House, 


Study  these  advantages 

O  Combined  mixing  and  reaction  time  of  only 
I  hour  —  saves  space. 

a  Positive  floe  circulation  and  sludge  blanket 
nitration  —  saves  chemicals. 

•  Automatic  intermittent  sludging  provides 
effective  sludge  removal—  saves  maintenance 

•  Stable  water  with  low  residual  hardness  — 

saves  fuel. 

Gunnersbury  Ax>e.,  London,  W.-i  •  CHIswick  6431 
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MIXING 


WITH  THE  BEST  PEOPLE 


Every  year  more  and  more  of  the  world’s  most  famous  makers  of  foods, 
pharmaceuticals,  cosmetics,  paints,  soaps  and  polishes  rely  on  PREMIER 
Mixers  to  get  higher  production  efficiency  and  obtain  better  produas. 


THE  PREMIER  PILOT 
MIXER  Model  2300 

This  i  h.p.  high  speed  Mixer 
is  ideal  for  a  thousand  and 
one  Jobs  in  any  works  or 
laboratory.  Handles  from  S 
to  SO  gallons  Economically 
priced.  It  is  a  must  for  all 
chemists. 

THE  PREMIER  SIDE 
ENTRY  MIXER 
Models  3400  and  3600 

Made  in  sizes  up  to  5  h.p. 
this  type  can  be  used  for 
side  or  under  entry.  It  can 
be  fitted  with  propellers  or 
the  PREMIER  Patented 
DI5PER5ATOR. 


SPECIALISTS  IN  MIXING, 
MILLING.  EMULSIFICATION 
d  DISPERSION  EQUIPMENT 


FREE  EXPERIMENTAL  TESTS 
WITH  YOUR  OWN  MATERIALS 

We  invite  manufacturers  to  witness  tests  themselves  with  their 
own  materials  at  our  Research  and  Demonstration  Laboratories  at 
CRABTREE  MANORWAY,  BELVEDERE,  KENT.  Erith  3066. 


PREMIER 


LLS  LTD.  BRETTENHAM  HOUSE.  LONDON.  W.C.2 
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THIS  USEFUL 
REFERENCE  BOOK 
No.  902-R 

FREE  on  request 


BAKERIES 
DAIRIES 
CANNING 
BOTTLING 
PRESERVING 
COLD  STORAGE 
SUGAR  BOILING 
SUGAR  REFINING 
BREVVERIES 
DISTILLERS 
TRANSPORT,  ETC. 


Executives  of  every  food  Industry  are  bound  to 
find  valuable  information  in  this  publication. 
It  details  in  a  convenient  and  useful  way  where 
instruments  may  be  applied  with  economy  and 
advantage  in  the  manufacture,  preservation, 
storage  and  transport  of  food  and  beverages. 
Illustrated  throughout  with  actual  installations 
in  a  number  of  well-known  factories. 


CAMBRIDGE 


INSTRUMENT  CO  LTD 


lONMN  C.  IB  CROSVENOR  PLACE 
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^^hite  Bread  Again 

HE  recent  return  of  the  white  loaf  after  ii  years’ 
absence  has  been  celebrated  by  the  publication 
of  leading  articles  in  the  national  and  provincial 
newspapers  according  to  their  individual  style. 

One  paper  ecstatically  acclaimed  the  Freedom 
that  had  come  to  “  the  people  ”  of  Britain,  and  con¬ 
fidently  predicted  that  its  extra  cost  would  not  deter 
them  from  buying  the  new  loaf  in  large  quantities. 
Another,  while  asserting  that  the  national  loaf  had 
become  an  asset  to  the  nation,  asked ;  if  white  bread 
became  sufficiently  popular  to  make  it  unnecessary 
to  subsidise  national  bread,  would  the  national  loaf 
disappear? 

The  writer  of  an  article  in  The  Economist  was 
more  objective  and  devoted  considerable  space  to 
a  discussion  of  the  bread  subsidy.  “It  is  clearly 
right,”  he  states,  “that  Government  money  should 
be  spent  in  an  attempt  to  clarify  the  nutritional  facts 
about  bread.  It  is  harder  to  justify,  on  the  ground 
of  public  health,  a  bread  subsidy  which  cost  ;^4i 
million  in  the  last  financial  year  and  which  will  cost 
rather  more  this  year  even  if  lo  per  cent.,  say,  of  the 
demand  is  switched  to  unsubsidised  bread.  If  it 
were  right  to  subsidise  bread,  then  it  would  be  logical 
to  go  on  subsidising  all  the  foods  that  are  important 
in  a  properly  balanced  diet,  including  some,  such  as 
fruit  and  vegetables,  that  have  not  hitherto  been 
subsidised.  A  better  alternative  is  surely  to  try,  by 
education  and  propaganda,  to  make  people  choose 
the  food  that  is  good  for  them.  If  a  price  differen¬ 
tial  in  favour  of  national  bread  is  important  for 
reasons  of  nutrition,  a  tax  on  white  flour  would  be 
just  as  effective  as  a  subsidy  on  national  flour. 
.■\part  from  the  general  aim  of  reducing  government 
expenditure  and  introducing  realism  into  prices,  it  is 
always  unsat isfactoiy'  to  subsidise  food  that  is  not 
rationed,  especially  a  food  so  freely  wasted  as  bread. 
It  must  be  hoped,  therefore,  that  the  limited  freedom 
that  millers  and  bakers  will  enjoy  is  the  step  before 
complete  freedom.  ’  ’ 

The  reactions  of  the  trade  have  been  varied.  One 
baker  found  that  only  eight  per  cent,  of  his  cus¬ 
tomers  would  promise  to  try  the  new  loaf,  but  was 
confident  that  those  who  did  buy  it  would  like  it  and 
stand  by  it.  Another  expressed  a  different  view :  “I 
want  to  keep  my  customers  off  the  new  loaf  as  long  as 
possible.  It  costs  6^d.  against  the  national  q^d.. 
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and  if  they  buy  white  bread  they  have  less  to  spend 
on  my  other  lines.” 

An  almost  general  opinion  is  that  the  small  baker 
will  now  be  able  to  bake  his  hand-made  speciality 
loaves  and  thus  regain  the  ground  lost  to  the  large 
bread  manufacturers,  who  may  be  adversely  af¬ 
fected. 

It  is  never  possible  to  please  everybody ;  but  there 
is  one  set  of  people  who  will  have  another  lease  of 
life — the  white-r^rsMs-brown-bread  controversialists. 

Algaculture  for  Protein^ 

A  MONOGRAPH  on  the  commercial  production  of  algae 
as  a  source  of  food,  in  which  it  is  stated  that  basic 
research  problems  hav’e  been  solved  to  the  p)oint  when 
pilot  plant  production  can  be  regarded  as  practical, 
has  recently  been  published  by  the  Carnegie  Institu¬ 
tion.  Chlorella,  a  small  unicellular  organism,  seems 
the  most  likely  alga  to  be  chosen,  using  for  its  culture 
a  combination  of  sunlight,  air  containing  5  per  cent, 
carbon  dioxide,  and  a  simple  non-sterile  medium 
containing  nitrates  and  trace  elements. 

The  entire  chlorella  organism  is  edible  and  half  its 
weight  is  protein.  Tanks  or  concrete  troughs  can  be 
used  as  cultivation  vessels,  from  which  the  algal 
‘  ‘  crop  ’  ’  can  be  removed  by  gravitational  settling  or 
centrifugal  separation.  Solar  energy  is  utilised  with 
maximum  efficiency  at  low  illumination  intensities, 
a  fact  that  enables  high  production  to  be  secured  by 
agitating  the  medium  so  that  each  organism  receives 
direct  sunlight  intermittently.  With  all  agricultural 
crops,  much  of  the  solar  energy  is  used  in  building 
up  non-edible  weight,  e.g.  stalk  with  cereals,  and 
foliage  with  root  or  pulse  crops,  and  none  produce 
such  a  high  proportion  of  protein  as  chlorella,  with  its 
gross  yield  of  tons  per  acre. 

Dr.  Burlew,  editor  of  the  monograph,  says  that 
30  grams  of  protein  could  be  fed  daily  to  every 
person  in  the  world  from  a  million  acres  devoted  to 
algaculture,  that  is  from  an  area  about  the  size  of 
the  county  of  Dorset ! 

Impressive  small  scale  research  has  been  carried 
out  by  the  Carnegie  Institution  at  Washington,  by 
two  sponsored  research  organisations  in  the  United 
States,  in  Japan,  in  Israel,  and  in  Britain,  where 
preliminary'  work  has  been  sponsored  by  Imperial 
Chemical  Industries. 

379 


Oils  from  Ceeral  Bran 

A  PROMISING  industrial  process  for  the  extraction  of 
a  vegetable  oil  from  rice  bran  has  been  developed  by 
the  American  rice-growing  industry.  It  is  a  mild 
flavoured  oil,  and  is  claimed  to  be  remarkably  resist¬ 
ant  to  rancidity,  and  to  be  suitable  for  use  as  a 
lubricant.  \  useful  residue  from  the  process  is  a 
wax  with  a  high  melting  point.  As  the  United  States 
rice  industry  is  relatively  small,  it  is  obvious  that 
this  new  product  has  bigger  possibilities  in  the  more 
dominant  rice-growing  countries.  Rice  bran  oil 
should  certainly  be  considered  as  a  British  Colonial 
development. 

There  seems  to  be  plenty  of  room  for  investigating 
the  production  of  vegetable  oils  from  other  cereals. 
In  Scotland,  10,000  tons  of  oatdust  and  8,000  tons 
of  oat  ccKkle  are  annually  produced  in  oat  milling. 
The  ether  extract  figures  for  oil  in  oatdust  and  cockle 
are  as  high  as  ii  and  5  8  per  cent,  respectively.  For 
wheat  bran  the  figure  is  between  4-3  and  4-5  per  cent. 
Today  these  materials  find  a  useful  market  as  animal 
feedingstuffs  but  this  certainty  of  disposal  may  not 
endure. 

The  Value  of  Subjective  Assessment 

.Although  physicochemical  measurements  can  be 
made  to  a  high  degree  of  accuracy,  the  assessment  of 
quality  and  similar  abstract  factors  is  dependent  on 
considerations  of  individual  preference  and  reac¬ 
tions.  Such  evaluations  are  difficult  to  carry  out 
precisely,  but  there  are  various  spheres  of  activity 
where  the  method  of  subjective  judgment  can  be  ap¬ 
plied  to  form  a  \aluable  supplement  to  physical 
measurements,  and  in  view  of  the  increasing  use  of 
tasting  panels  by  f(K)d  manufacturing  concerns,  a 
recent  essay  .on  the  subject  by  Dr.  E.  ('.  Bate-Smith 
[Research,  6,  i,  1^53)  will  be  of  interest. 

Subjective  assessment  is  a  labf)rious  and  respons¬ 
ible  business.  Not  only  is  an  exj>ert  technical  know¬ 
ledge  required  of  the  matters  or  materials  under  con¬ 
sideration,  but  the  disciplinary  requirements  of 
mathematical  statistics  and  experimental  psychology 
must  also  be  met.  Even  when  these  requirements 
are  satisfied  in  high  degree,  “reliability"  and 
“validation”  are  relative  terms,  dependent  them¬ 
selves  on  the  individual  likes,  dislikes,  predilections, 
and  prejudices,  as  the  case  may  be,  of  the  sponsor 
and  the  critic  of  the  results  of  the  test. 

Perhaps  the  most  urgent  immediate  need  is  a 
means  of  reducing  substantially  the  man|K)wer  re¬ 
quirements  of  this  type  of  work,  without  reducing — 
in  fact,  if  possible  increasing — reliability  and  val¬ 
idity.  The  most  likely  way  in  which  this  can  be 
achieved  is  by  visualising  as  clearly  as  ixjssible  the 
aim  of  the  test  and  the  precise  capacity  in  which  the 
subjects  should  be  called  upon  to  perform — whether 
as  specimen  consumers,  as  measuring  instruments, 
or  as  something  of  each. 


As  an  example  of  a  subjective  assessment  serving 
practical  and  necessar\'  ends.  Dr.  Bate-Smith  in¬ 
stances  the  dual  test  on  dried  egg  reported  to  the 
Food  Group  of  the  Society  of  Chemical  Industry 
(/.  Soc.  Chem.  Ind.,  68,  78,  1949).  Two  groups  of 
widely  different  constitution,  each  consisting  of  about 
40  members  from  various  income  levels,  acted  as 
consumer  panels  with  a  view  to  ascertaining  at  what 
level  of  staleness  dried  egg  ceased  to  be  acceptable  to 
the  general  public.  They  had  submitted  to  them, 
cooked  in  a  familiar  form,  the  same  three  samples  of 
dried  egg  varying  in  quality  within  a  range  thought 
likely  to  include  the  borderline  of  acceptability. 
Both  groups  indicated,  to  an  extremely  close  degree 
of  concurrence,  the  same  level  of  acceptability,  which 
could  then  be  expressed  in  terms  of  the  scale  used 
by  the  expert  panel  in  assessing  the  samples. 

The  advantage  of  this  two-panel  method,  one  to 
measure  specified  properties,  the  other  to  act  as  speci¬ 
men  consumers,  relating  the  responses  of  the  second 
to  the  findings  of  the  first,  is  that  assessments  of  the 
magnitude  or  intensity  of  single  factors  abstracted 
from  the  totality  of  properties  of  the  material  sub¬ 
mitted  to  the  panel,  may  claim  the  rank  and  status  of 
measurements,  whereas  the  responses  elicited  from 
consumer  panels  are  at  all  times  conditional  on  the 
class  of  consumer  represented  and  the  circumstances 
of  consumption  envisaged. 

Food  Legislation 

Some  interesting  comments  on  the  new  Food  and 
Drug.s  Bill,  now  being  drafted  for  nresentation  to 
Parliamient,  were  made  by  Mr.  ('.  Adams, 
('.B.E.,  B.Sc.,  F.R.I.r.,  at  the  sixteenth  summer 
meeting  of  the  North  of  England  Section  of  the 
Society  of  Fublic  .Analysts  and  Other  .Analytical 
Chemists. 

The  Bill  was  of  outstanding  importance  not  only 
to  public  analysts  and  chemists  engaged  in  food 
manufacture,  but  also  to  the  general  public,  as 
buyers  and  consumers  of  food.  On  the  interest  shown 
by  the  general  public  much  of  the  success  of  the  Bill 
would  depend,  and  it  was  to  be  hoped  that  this  in¬ 
terest  would  be  stimulated  by  all  concerned,  because 
legislation  seldom  ran  ahead  of  public  opinion. 

One  of  the  main  items  in  the  Bill  concerned  those 
|K)wers  sought  to  transfer  temporary  wartime  legis¬ 
lation  into  [)ermanent  form,  as  well  as  any  other 
powers  that  might  be  necessary  to  deal  with  the 
addition  of  chemicals  to  food,  whether  intentional  in 
the  course  of  manufacture,  or  adventitious  in  the 
form  of  f)esticide  residues,  or  in  any  other  way.  It 
was  in  the  latter  res|)ect,  said  Mr.  Adams,  that  a 
change  in  the  law  was  undoubtedly  necessary  having 
regard  to  the  increasing  number  of  chemicals  used  in 
the  manufacture  of  foods. 

These  matters  had  recently  been  The  subject  of 
official  enquiry  in  the  United  States  of  America. 
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They  had  also  been  dealt  with  at  length  by  Dr.  J.  R. 
Nicholls  in  his  recent  Presidential  Address  and  were 
summed  up  from  the  official  angle  by  the  Lord  Presi¬ 
dent  of  the  Council  in  the  Annual  Report  of  the 
Advisory  Council  on  Scientific  Policy. 

If  the  Orders  under  the  Defence  (Sale  of  Food) 
Regulations,  1943,  were  included  in  the  new  Bill,  it 
would  make  them  unalterable  without  appeal  to  Par¬ 
liament.  Instead,  fuller  powers  to  make  such  Orders 
would  be  sought  in  the  Bill,  and  they  could  then  be 
re-enacted.  Among  these  Orders  Mr.  Adams  allotted 
pride  of  place  to  the  Labelling  of  Food  Orders  and 
the  Food  Standards  Orders.  All  these  had  been  en¬ 
forced  by  the  Food  and  Drugs  Authorities  as  though 
they  were  part  of  the  Food  and  Drugs  Act. 

As  the  result  of  the  experience  in  the  working  of 
these  Orders  by  these  Authorities  and  food  manufac¬ 
turers,  he  was  of  the  opinion  that  we  had  seen  some 
welcome  progress  in  what  might  be  called  the  “  co¬ 
operative  administration  of  food  legislation.” 

If  the  range  of  the  Food  and  Drugs  Act  were  to  be 
extended  to  cover  problems  arising  from  the  use  of 
chemicals,  pesticide  residues,  and  the  sale  of  sub¬ 
standard  products,  now  was  the  time  to  make  recom¬ 
mendations.  Once  the  Bill  became  law,  further 
changes  might  be  long  delayed. 


What  is  a  Sausage^ 

From  time  to  time  the  winding  up  of  the  Ministry 
of  Food  forms  the  subject  of  Press  comments.  If 
this  were  to  happen  in  the  near  future,  the  Minister 
would  certainly  retire  with  flags  flying.  At  the  begin¬ 
ning  of  the  year  he  withdrew  the  Meat  Products  Order, 
but  to  make  up  for  it  he  has  brought  back  white  flour 
and  white  bread,  including  the  much  debated  addi¬ 
tion  of  prepared  chalk  to  all  flour  except  that  ground 
entirely  from  whole  wheat.  He  has  issued  recom¬ 
mendations  for  tin  and  for  fluorine  in  foods,  a  new 
Preserves  Order,  and  finally  the  .Artificial  Sweeteners 
in  Food  Order  with  all  the  acce.ssories  necessary 
to  implement  it,  including  the  Syrup  and  Treacle 
(Amendment)  Order,  1953,  the  Saccharin  (Revoca¬ 
tion)  Order,  1953,  and  the  Food  Standards  (Sac¬ 
charin  Tablets)  Order,  1953.  But  a  matter  on  which 
all  would  like  to  have  enlightenment  remains.  How’ 
much  meat  should  a  sausage  contain? 

When  the  Minister  first  issued  the  Meat  Products 
Order,  1952,  an  ad  hoc  committee,  consisting  of 
public  analysts  and  members  of  the  trade  and  of  the 
(lov'ernment  laboratory,  was  set  up  to  reconsider 
existing  methods  of  analysis  for  meat  products.  As 
a  result  of  its  deliberations,  the  method  originally 
proposed  by  Stubbs  anti  Moore,  with  slight  modifica¬ 
tions  which  had  been  found  advisable  during  the 
years  between  1919  and  1952,  was  recommended 
and  published  in  the  Analyst,  1952,  pp.  543-544. 
Sausages,  therefore,  can  be  analysed  with  a  fair 
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degree  of  accuracy  unless  they  contain  both  soya 
flour  and  dried  milk;  even  then  the  analysis  would 
probably  not  be  to  the  disadvantage  of  the  manu¬ 
facturer. 

This  does  not,  however,  answer  the  question: 

”  What  is  a  sausage?”  The  Minister  has  said  that 
there  shall  be  no  standard,  but  that  ever\'one  should 
be  able  to  buy  the  type  of  sausage  he  wants.  Public 
analysts  have  said  that  they  expect  no  lowering  of 
the  standards  that  were  imposed  when  there  was  a 
shortage  of  meat  and  they  do  not  believe  that  the 
public  want  this,  considering  that  they  are  unable, 
in  spite  of  the  apparent  belief  of  the  Minister  to  the 
contrary,  to  look  at  the  sausage  they  are  eating,  to 
taste  it,  and  to  exclaim  that  it  contains  57*5  per  cent, 
of  meat. 

The  trade  feels  that  the  public  should  be  entitled 
to  buy  a  cheap  sausage,  should  it  wish  to  do  so,  and 
that  it  should  be  possible  to  buy  good  sausages  with 
a  30  per  cent,  of  meat  content.  We  have  consider¬ 
able  sympathy  with  such  an  expression  of  goodwill 
towards  the  less  affluent  members  of  the  public,  but 
are  still  waiting  to  see  such  a  sausage  sold  at  a  price 
cheaper  than  that  at  which  sausages  were  sold  before 
controls  were  removed.  In  other  words,  it  is  useless 
to  ask  for  a  reduction  in  the  quality  of  the  sausage 
unless  a  corresponding  reduction  in  price  is  made. 
I’ntil  this  happens  most  local  authorities  propose  to 
support  their  public  analysts  in  holding  to  the  stan¬ 
dards  in  force  before  the  Meat  Products  Order  was 
revoked.  They  are  usually  prepared  to  call  their 
analysts  into  Court  to  give  evidence  as  to  what  they 
believe  a  sausage  should  be  and  are  prepared  to 
supply  evidence  in  Court  regarding  the  prices  at 
which  sausages  are  being  sold.  It  may,  however,  be 
left  to  the  Lord  Chief  Justice  to  deliver  one  of  his 
learned  judgments,  this  time  on  ”  What  is  a  Saus¬ 
age?” 

Food  labelling  Problems 

In  the  Annual  Report  for  1952  of  the  Medical  Officer 
of  Health  for  the  Metropolitan  Borough  of  Chelsea 
is  included  Mr.  Thomas  McLachlan’s  report  of  400 
samples  of  foods  and  drugs  examined  by  him  under 
the  Fcxxls  and  Drugs  Act,  from  which  it  was  pleasing 
to  note  that  no  outstandingly  heinous  contraventions 
of  the  regulations  had  occurred  during  the  year. 

At  the  conclusion  of  his  report,  Mr.  McLachlan 
makes  some  interesting  comments  on  the  withdrawal 
of  the  Labelling  of  Food  Advisory  Service  of  the 
Ministry’  of  Food,  and  although  he  made  these  some 
months  ago,  the  complications  resulting  are  still 
liable  to  occur.  Mr.  McLachlan  says : 

”  During  the  year  the  Minister  of  Food  withdrew 
the  Labelling  of  Food  Advisory’  Ser\’ice  which  had 
been  operating  very  successfully  for  some  years. 
Whilst  this  service  has  no  legislative  power,  it  pro¬ 
vided  a  most  useful  liaison  between  food  manufac- 
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turers  and  packers  on  the  one  hand  and  Local 
Authorities  on  the  other.  Any  manufacturer  seeking 
advice  was  given  the  benefit  of  the  experience  of  the 
legal  and  chemical  advisers  of  the  Minister  and  most 
manufacturers,  having  been  given  this  advice,  ac¬ 
cepted  it  loyally. 

“  From  the  point  of  view  of  the  public  analyst  the 
service  was  invaluable  because,  whenever  he  was  in 
doubt  regarding  the  description  or  labelling  of  any 
product,  he  had  only  to  contact  the  Ministry'  to  know 
whether  the  matter  had  received  the  approval  of  the 
Ministry’  and,  if  so,  whether  the  Ministry'  had  been 
informed  correctly  of  the  composition  of  the  food. 
W’ith  the  disappearance  of  this  service  every'  public 
analyst  will  be  obliged  to  express  his  own  opinion 
regarding  the  labelling  of  a  product  and  its  composi¬ 
tion  in  regard  to  such  label.  In  the  event  of  the 
Local  Authority  supporting  the  public  analyst  it  will 
have  to  be  decided  whether  the  matter  is  one  which 
should  be  discussed  amicably  with  the  manufacturer 
or  whether  legal  action  should  be  taken. 

“  It  is  thus  seen  that  the  advice  and  opinion  of  one 
central  adv’isorv'  service  is  being  replaced  by  some 
350  critics,  who  will  not  necessarily  all  be  of  the 
same  opinion.  The  increase  in  eventual  cost  will  be 
enormous  and  cannot  but  cause  irritation  to  reput¬ 
able  manufacturers.” 


Changes  in  Food  Habits 

The  well-intentioned  superimposition  of  new  foods 
on  the  diet  of  the  inhabitants  of  the  countries  in 
which  they  have  hitherto  been  unknown,  may  pro¬ 
duce  results  surprising  to  those  introducing  them. 

A  study  by  Dr.  Margaret  Mead  and  other  anthro¬ 
pologists  of  the  impact  of  industrialisation  on  back¬ 
ward  people^  (which  will  be  available  shortly  in 
volume  form  through  L'NESCO),  cites  the  case  of 
the  disruptive  effect  on  Greek  family  life  of  the  intro¬ 
duction  of  raisins  into  the  children's  diet.  The  nutri¬ 
tionists  of  a  Child  Care  Service  persuaded  mothers  to 
trv’  raisin  bread  and  other  items  at  family  meals, 
causing  friction  because  of  divergence  between  the 
diets  of  the  parents  and  the  juveniles. 

Another  example  of  resistance  to  change  has  been 
described  in  a  study  made  in  the  United  States  dur¬ 
ing  the  war  by  a  committee  on  food  habits  of  the 
National  Research  Council.  “We  upset  dietary 
balance  by  persuading  Spanish -American  children  in 
New  Mexico  to  eat  white  bread  instead  of  cold  corn 
tortillas,"  it  was  stated,  “  when  their  main  source  of 
calcium  came  from  the  lime  water  in  which  the  corn 
of  the  tortillas  had  been  soaked.  W'e  persuaded  their 
mothers  to  substitute  canned  spinach  for  wild  greens, 
and  when  there  was  no  money  to  buy  spinach,  the 
children  went  without  greens. 

“Such  attempts  have  met  with  resistance  in  the 
past.  In  a  Chinese  district  a  public  health  nurse  was 
rejected  because  she  tried  to  persuade  parturient 


mothers  to  eat  vegetables  instead  of  a  diet  of  fried 
chicken.  These  women  had  been  eating  mainly  vege¬ 
tables  all  their  lives,  and  had  looked  to  this  period 
when  their  special  status  would  be  acknowledged  by 
this  particular  diet.” 

Returning  to  this  “  new  aspect  of  technical  assist¬ 
ance  which  is  taking  on  supreme  importance,”  as 
expressed  by  Dr.  Mead  et  al.,  it  must  involve  recog¬ 
nition  of  regional  prejudices.  One  example  of  those 
quoted  relates  to  West  Africa  where  older  people 
think  it  undignified  to  eat  oranges  and  teach  their 
children  not  to  eat  them  because  the  fruit  will  make 
them  “  soft.”  Yet  the  habit  among  the  same  people 
of  eating  raw  meat  seasoned  with  mineral  salts  en¬ 
courages  the  spread  of  intestinal  diseases,  and  recog¬ 
nition  of  this  fact  must  be  achieved  before  improve¬ 
ment  will  result. 

Friction,  if  not  disruption,  from  the  same  causes 
is  not  necessarily  confined  to  “  backward  peoples.” 
We  have  witnessed  minor  conflicts  even  in  the  best 
regulated  families  in  Britain,  based  on  differences  of 
opinion  between  seniors  and  juniors  as  to  what  is 
“  good  for  you.” 

Oranges  and  Lemons 

Having  changed  its  packing  methods  for  fresh 
lemons,  the  Californian  industry  is  now  doing  the 
same  with  oranges.  Instead  of  being  wrapped  in 
paper  and  packed  in  wooden  boxes,  lemons  are 
packed  unwrapped  in  cardboard  cartons  about  half 
the  size  of  the  wooden  boxes.  Advantages  are  sav¬ 
ing  of  labour  in  wrapping  and  hand-packing  and  in 
transport  costs. 

The  change  would  not  have  been  possible  but  for 
the  introduction  of  the  anti-fungal  chemical  bi¬ 
phenyl  which,  when  placed  along  a  short  ledge  in¬ 
side  the  carton  or  on  fibre  pads  at  top  and  bottom 
of  the  carton,  sublimes  into  the  air-space  of  the 
carton  and  acts  as  an  anti-decay  agent. 

Additives  are  being  used  to  mask  the  strong  odour 
of  biphenyl  but,  even  when  masked,  it  may  prove 
more  troublesome  with  oranges  than  with  lemons. 
Current  research  is  therefore  being  directed  towards 
the  search  for  a  better  chemical  “  fungistat  ”  or 
more  effective  formulations  of  masked  biphenyl. 

The  application  of  this  cheaper  method  of  packing 
to  oranges  attracts  Californian  producers  whose  main 
market  is  fresh  fruit,  only  about  25  per  cent,  of  their 
crop  going  to  the  juice  and  concentrate  industry. 
It  should  keep  down  the  retail  price  of  fresh  oranges, 
and  thus  help  producers  to  meet  the  rising  competi¬ 
tion  of  canned  juice. 


TO  AUTHORS 

FOOD  MANUFACTURE  is  prepared  to  consider  the 
publication  of  articles  on  the  subjects  cov^ed.  Books  on 
food  would  also  be  considered. 
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Radiation  from  Fission  Materials  for  Food 

Preservation 

L.  E.  Brownell* 

Research  by  a  number  of  investigators  has  shown  that  a  variety  of  types  of  ionising  radiation 
can  be  used  to  destroy  micro-organisms.  This  has  led  to  consideration  of  using  ionising 
radiation  to  sterilise  foods  and  thereby  prevent  food  spoilage  resulting  from  the  action  of  micro¬ 
organisms.  One  such  application  might  be  the  substitution  of  radiation  sterilisation  for  thermal 
sterilisation  in  the  processing  of  canned  meats  and  other  foods.  An  advantage  of  the  use  of 
radiation  in  the  processing  of  canned  foods  would  be  the  elimination  of  the  requirement  of  pro¬ 
cessing  at  elevated  temperatures.  Another  advantage  would  lie  in  the  instant  penetration  of 
radiation,  as  compared  to  the  slow  penetration  of  heat.  However,  the  use  of  radiation  has 
numerous  disadvantages  and  presents  some  new  problems,  described  in  this  article. 


X-RAYS  have  never  been  con¬ 
sidered  seriously  as  a  means  of 
sterilising  foods  because  of  the  high 
cost  of  using  the  machines  for  this 
purpose.  Electron  accelerating  ma¬ 
chines,  such  as  the  Van  de  Graaff 
machine  and  the  Capacitron,  have 
been  developed  and  improved  dur¬ 
ing  the  past  several  years  and  their 
use  in  sterilising  foods  and  other 
products  has  been  demonstrated 
experimentally.'  -  * 

Use  of  Radioactive  Wastes 

Current  interest  has  developed 
in  the  use  of  gamma  radiation  as 
a  means  of  sterilising  foods  be¬ 
cause  of  the  possible  availability 
of  large  amounts  of  radioactive 
wastes  produced  as  by-products  in 
the  operation  of  nuclear  reactors. 
Gamma  radiation  has  the  advan¬ 
tage  of  appreciably  greater  pene¬ 
tration  than  either  electrons  from 
accelerating  machines  or  X-rays 
from  conventional  200  KV  ma¬ 
chines.  Gamma  radiation  obtained 
from  radioactive  wastes  could  be 
much  cheaper  than  X-radiation 
from  machines;  however,  as  yet 
only  limited  cost  information  on 
these  wastes  is  available. 

The  Atomic  Energy  Commis¬ 
sion  of  U.S. A.  has  contracted  with 
the  Engineering  Research  Institute 

•  Associate  Professor  of  Chemical  En¬ 
gineering,  University  of  Michigan;  Direc¬ 
tor  of  Fission  Pro<lucts  I.alxiratory;  Ct>- 
Supervisor  of  Michigan-Memorial  Phoenix 
Project  4 1 . 

t  The  Michigan  Memorial  Phix*nix  Pro¬ 
ject  is  a  memorial  to  the  Michigan  dead 
of  Worhl  War  II.  the  Regents  of  the 
University  of  Michigan  voted  to  "  create 
a  War  Memorial  Centre  to  explore  the 
ways  and  means  hy  which  the  potentiali¬ 
ties  of  atomic  energy  may  })ecome  a 
beneficent  inlluence  in  the  life  of  man. 
to  be  known  as  the  Phoenix  Project  of 
the  University  of  Michigan.” 
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of  the  University  of  Michigan  and 
other  universities  to  investigate  the 
possible  industrial  uses  of  radio¬ 
active  wastes.  The  Michigan 
Memorial  Phoenix  Project t  sup¬ 
ports  research  of  the  uses  of  atomic 
energy  which  will  benefit  man¬ 
kind.  This  project  is  separate 
from  the  contracted  research  con¬ 
ducted  by  the  Engineering  Re¬ 
search  Institute  and  has  no  con¬ 
nexion  with  the  Atomic  Energy 
Commission,  Both  of  these  pro¬ 
jects  at  the  University  of  Michigan 
have  conducted  experiments  on 
the  uses  of  gamma  radiation. 

The  research  was  begun  in  the 
summer  of  1951  when  the  Fission 
Products  Laboratory  of  the  En¬ 
gineering  Research  Institute  re¬ 
ceived  a  one-kilocurie  cobalt-60 
gamma  source  of  the  type  de¬ 
scribed  by  M a no¬ 
wit  z.^  Cobalt -60 
gamma  sources  serve 
as  a  substitute  for 
the  fission  products 
and  are  quite  expen¬ 
sive  because  they  are 
made  by  neutron 
Ixjmbardment  in  a 
reactor.  However, 
they  are  useful  lab¬ 
oratory  tools  and  as 
such  are  more  con¬ 
venient  and  probably 
as  cheap  as  waste 
fission  fjroducts  pro¬ 
cessed  on  a  small 
scale.  More  import¬ 
ant,  the  kilocurie 
sources  are  now 
available  whereas 
processed  gross  fis¬ 
sion  products  are 
not . 


It  has  been  found  that  these 
kilocurie  sources  var\’  somewhat 
in  their  strength  and  it  is  neces¬ 
sary’  to  calibrate  each  source 
separately.  A  calibration  of  the 
Michigan  kilocurie  source  gave  a 
value  of  79,000  rep  (in  air)  as  of 
July  I,  1952.^  One  rep  represents 
an  energy  absorption  dose  of  83-8 
ergs  per  gramme  in  air  or  about 
3’6  X  io~*  BTL'  per  pound. 

Fig.  I  is  a  sectional  v’iew  of  the 
container  for  the  Michigan  kilo¬ 
curie  source.  A  pneumatic  lift  is 
used  for  charging  and  removing 
the  aluminium  tube  of  i|  in. 
diameter,  in  which  the  samples  are 
placed  for  irradiation.  The  small 
diameter  for  irradiation  of  samples 
has  limited  the  usefulness  of  this 
kilocurie  of  cobalt-60.  A  larger 
source,  10  times  as  powerful  and  of 
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Tig.  1.  SbcUoubI  view  of  the  container  lor  the  Michigan 
one-kilocurie  source. 
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Fig.  2.  Cut-away  view  of  radiation  cave  for  10  kilocuries  of  cobalt-60  gamma  radiation. 


was  found  to  have  about  the  same 
resistance  as  B.  subtilis.  A  dose 
of  2  04  million  rep  (in  air)  gave  a 
count  of  zero. 

It  might  be  added  that  two 
pathogenic  viruses,  psittacosis 
virus  and  mouse  pneumonitis, 
have  been  treated  with  gamma 
radiation.  Both  viruses  were  in¬ 
activated  and  rendered  non-infec- 
tive  by  relativ’ely  small  dosages  of 
greater  than  0  085  and  less  than 
0-26  million  rep  (in  air).  These 
experiments  show  that  these 
pathogens  are  much  more  suscept¬ 
ible  to  radiation  than  sporulating 
bacteria. 

Animal  Feeding  Experiments 

A  few  months  after  receiving 
the  one-kilocurie  gamma  source, 
some  preliminary  animal  feeding 
experiments*'  with  food  exposed  to 
gamma  radiation  were  conducted 
at  the  University  of  Michigan. 
The  results  showed  no  difference 
in  health,  growth,  etc.,  between 
the  animals  fed  irradiated  whole 
milk  and  those  fed  the  controls. 


different  design,  installed  in  the 
Fission  Products  Laboratory  early 
this  year,  has  greatly  increased  the 
range  of  experiments.  For  ex¬ 
ample,  with  the  new  source  it  is 
possible  to  sterilise  whole  hams  in 
size  number  10  tin  containers,  and 
to  irradiate  sufficient  volumes  of 
food  to  conduct  appropriate 
animal  feeding  experiments.  Fig. 
2  is  a  cut-away  drawing  of  the  new 
installation. 

Sterilisation  by  Gamma  Radiation 

One  of  the  first  of  the  questions 
investigated  was  the  dosage  re¬ 
quired  to  destroy  \arious  micro¬ 
organisms.  The  Michigan  Me¬ 
morial  Phoeni.x  Projects  20  and  4-1 
have  supported  a  study  of  the 
effects  of  gamma  radiation  on 
micro-organisms.  ’  A  wide  variety 
of  bacteria,  moulds,  yeasts,  and 
viruses  were  tested  and  spore 
forming  bacteria  were  found  to  be 
the  most  resistant  organisms  tested. 
B.  subtilis  and  Cl.  botulinum  re¬ 
quire  a  dose  of  approximately  2  0 
to  2  5  million  rep  (measured  in  air) 
to  destroy  all  the  spores  and  bring 
about  complete  sterility.  Table  I 
gives  typical  data  obtained  with 
B.  subtilis. 

Much  smaller  dosages  were  re¬ 
quired  to  destroy  the  non-spore- 


All  milk  samples  were  irradiated 
forming  types  of  bacteria.  For  in  polyethylene  bags  in  the  one- 

example,  a  dose  only  about  one-  kilocurie  cobalt-60  source,  receiv- 

sixth  as  large  was  sufficient  to  de-  ing  a  doze  of  slightly  over 
stroy  the  micro-organisms,  Esche-  2,000,000  rep  (in  air). 
richia  coli,  Proteus  vulgaris,  and  The  milk  was  reconstituted 
Lactobacillus arabinosus.  Asimilar  Klim,  prepared  as  a  four  times 

small  dose  (less  than  400,000  rep  concentrate  and  diluted  just  be- 

in  air)  destroyed  the  yeast.  Sac-  fore  feeding  by  the  addition  of  a 

charomyces  cerevisiae,  and  the  salt  solution.  This  milk  consti- 

moulds,  Penicillium  notatum  and  tuted  the  entire  diet  with  the  ex- 

.Aspcrgillus  niger.  At  the  left  of  ception  of  one  leaf  of  lettuce. 

Fig.  3  two  Petri  dishes  with  which  was  not  irradiated,  added 

normal  growths  of  Aspergillus  each  week.  It  was  emphasised 

niger  and  Penicillium  notatum  are  that  this  experiment  was  only  ex- 

.shown,  while  at  the  right  of  this  plorator\’ and  that  any  conclusions 

figure  the  Petri  dishes  are  shown  from  the  data  were  preliminary 

to  be  free  of  any  mould  growth  as  and  contingent  upon  further  test- 

a  result  of  gamma  irradiation.  ing,  both  with  feeding  experiments 

Tests  were  also  made  on  the  and  more  refined  methods  of  assay 

flora  of  raw  and  pasteurised  milk,  for  individual  components  of  the 

A  dose  of  2  04  million  rep  (in  air)  diet.  This  would  require  micro- 

gave  a  count  of  zero  in  both  raw  biological  assays  for  amino  acids 

and  pasteurised  milk.  A  gram-  and  the  setting  up  of  long-term 

positive  sjwrulating  bacillus  iso-  feeding  and  breeding  experiments, 

lated  from  canned  evaix)rated  milk  The  proposed  long-term  animal 


TABLE  1 

EFFECT  OF 

nnSAGE  OF  GAMMA  RADIATIO.V  OS  COl’NT  OF  B. 

SUBTILIS 

Uadtutwn  Dose, 
million  rep 
{in  air) 

Count  of 

H.  subtilis 

/Vr  cent. 
Reduction 

0 

i8,(M)o,ckk) 

0 

0-34 

cjbo.ooo 

94-6  + 

0-68 

202,000 

«48-8-^ 

1-02 

20,500 

.  wo-^ 

••35 

•4.450 

ctg  o  4- 

1-70 

75 

W‘l  * 

2-04 

.  0 

loo-o 
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fetding  exp)eriments  have  been  dis¬ 
cussed  with  the  personnel  of  other 
laboratories  that  have  conducted 
similar  experiments  using  food 
sterilised  by  electron  bombard¬ 
ment  from  accelerating  machines. 
There  has  been  some  discussion  of 
the  proposed  experiments  in  corre¬ 
spondence  with  representatives  of 
the  Food  and  Drug  Administra¬ 
tion, 

Range  of  Future  Work 

It  has  been  established  that 
there  is  some  loss  in  vitamins  as 
a  result  of  irradiation,  and  there 
seems  to  be  no  need  to  prove  this 
again  with  an  expensive  animal 
feeding  experiment.  However, 
there  remains  yet  to  be  proven 
whether  or  not  a  diet  in  which  the 
main  caloric  intake  is  from  irradi¬ 
ated  food  is  wholesome  and  nutri¬ 
tious,  and  capable  of  supporting 
normal  growth  without  any  unde¬ 
sirable  or  toxic  effects. 

In  the  experiment  proposed,  the 
main  caloric  intake  should  con¬ 
sist  of  a  suitable  mixture  of  carbo¬ 
hydrates,  fats,  and  proteins.  In 
addition,  a  portion  of  the  water  in¬ 
take  should  be  in  the  irradiated 
food.  Some  of  the  effects  of  irra¬ 
diation  are  believed  to  result  from 
the  formation  of  hydroxyl  radi¬ 
cals  from  water;  therefore,  it  is 
important  that  the  food  to  be  irra¬ 
diated  should  not  be  in  the  anhy¬ 
drous  state.  The  suggestion  has 
been  made  that  meat  would  be  a 
more  suitable  and  convenient  food 
than  reconstituted  milk  because  of 
the  difficulties  of  obtaining  normal 
feeding  with  a  complete  liquid 
diet. 

With  these  different  considera¬ 
tions  it  was  decided  that  the  animal 
feeding  experiment  should  involve 
the  feeding  of  four  generations  of 
rats.  A  diet  should  consist  of  ir¬ 
radiated  food  supplemented  with 
vitamins  and  minerals.  The  irra¬ 
diated  food  may  consist  of  50  parts 
of  canned  meat  such  as  Swift’s 
Beef  for  Babies,  25  parts  of  carbo¬ 
hydrates  such  as  corn  starch,  10 
parts  of  fat,  10  parts  of  dry  casein, 
the  remaining  five  parts  being 
used  to  provide  a  supplement  of 
mineral  and  non-irradiated  vita¬ 
mins. 

This  diet  has  been  suggested 
because  it  is  believed  that  with  a 
study  involving  reproduction,  lac¬ 
tation,  etc.,  it  will  be  necessary  to 
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supplement  the  minced  meat  with 
carbohydrates,  fat,  inorganic 
salts,  vitamins,  and  probably  pro¬ 
teins  for  a  completely  satisfactory’ 
diet. 

Tests  with  Irradiated  Foods 

In  the  Fission  Products  Labora¬ 
tory  food  has  been  packaged  in 
plastic  containers  and  in  glass 
tubes  and  preserved  from  spoilage 
by  micro-organisms  for  many 
months.  Vegetables  such  as  peas, 
spinach,  asparagus,  broccoli,  and 
carrots  seem  to  be  the  most  satis¬ 
factory  foods  for  preservation  by 
irradiation.  In  these  studies,  it 
was  found  that  these  foods  under¬ 
go  very  little  flavour  change;  in 
fact,  the  peas  and  carrots  seem  to 
be  slightly  sweeter  and  are  defi¬ 
nitely  more  tender  as  a  result  of 
irradiation.  There  is  a  tendency 
to  bleach,  which  is  a  disadvantage 
in  the  case  of  green  peas  but  may 
not  be  a  disadvantage  in  the  case 
of  asparagus  and  carrots.  There 
also  seems  to  be  a  softening  of  the 
foods  with  a  certain  amount  of  cell 
destruction,  as  evidenced  by  an 
increase  in  tenderness,  a  decrease 
in  crispness,  and  the  loss  of  some 
fluid  from  the  cells.  For  example, 
irradiated  peas  cooked  for  three 
minutes  have  the  same  tenderness 
as  the  control  cooked  for  six  min¬ 
utes. 

Off-flavours  in  Protein  Foods 

Flavour  tests  made  in  the  Fis¬ 
sion  Products  Laboratory  indicated 


that  protein  foods  of  animal  origin 
are  not  as  satisfactory  as  fresh 
vegetables  when  treated  by  irra¬ 
diation.  In  general,  protein  foods 
of  animal  origin  undergo  two  types 
of  flavour  change:  the  proteins 
develop  a  strong  animal-like  odour 
and  taste,  and  the  fats  develop  a 
tallowy  or  rancid  odour  and  taste. 
These  off-odours  and  off-flavours 
are  volatile  and  in  many  instances 
disapjjear  upon  cooking.  How¬ 
ever,  there  seems  to  be  little  prom¬ 
ise  at  present  of  irradiating  foods 
such  as  milk,  cottage  cheese,  and 
eggs  without  the  development  of 
off-flavours  that  would  be  objec¬ 
tionable  to  a  large  percentage  of 
the  public,  although  some  indi¬ 
viduals  are  unable  to  detect  these 
except  when  very  great  dosages  of 
radiation  have  been  used.  Rats 
fed  irradiated  milk  accepted  it  as 
readily  as  the  controls. 

Irradiated  Meat 

It  was  discovered  that  irradiated 
bacon,  ham,  and  corned  beef  were 
relatively  free  from  any  off- 
flavours  after  these  products  were 
irradiated  and  then  cooked.  Re¬ 
presentatives  of  a  major  packing 
company  tasted  samples  of  irradi¬ 
ated  bacon,  corned  l^ef,  and  ham 
and  stated  that  the  bacon  had  a 
flavour  which  would  be  quite  ac¬ 
ceptable  and  that  the  corned  beef 
was  very  good.  The  ham  which 
was  tested  seemed  to  have  a  slight 
off-flavour  after  irradiation.  How- 


rig.  3.  Effect  of  gamma  radiation  on  common  moulds. 
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ever,  other  hams  have  been  tested 
which  were  found  to  have  no  off- 
flavours  after  irradiation  and 
cooking. 

It  was  believed  that  sodium 
nitrite  and  nitrate  used  in  pro¬ 
cessing  these  meats  protected  the 
flavour  molecules  during  irradia¬ 
tion.  Other  tests  have  been  made 
using  sodium  nitrite  and  nitrate 
with  raw  minced  beef,  and  a 
noticeable  improvement  in  flavour 
was  observed.  Concentrations  of 
sodium  nitrite  as  low  as  lOO  parts 
per  million  appear  to  be  effective 
in  preventing  flavour  change.  The 
Food  and  Drug  Administration 
permits  up  to  200  parts  per  million 
of  sodium  nitrite  in  cured  meats, 
using  sodium  nitrite  and  or 
sodium  nitrate.  One  hundred 
parts  per  million  of  sodium  nitrite 
does  not  affect  the  flavour  of  raw 
meat  when  cooked  but  does  have 
a  tendency  to  give  the  cooked  meat 
a  reddish  colour  rather  than  a 
greyish  colour. 

The  Effect  of  Radiation  on  Trichina 
Larvae 

In  studies  at  the  University  of 
Michigan"  under  Michigan  Me¬ 
morial  Phoenix  Project  58,  it  has 
been  found  that  ionising  radiation 
is  effective  in  preventing  the 
normal  development  of  the  causa¬ 
tive  agent  of  trichinosis  (Trichin- 
ella  spiralis). 

Irradiation  of  trichina  larvae  in 
infected  meat  with  either  200  K\' 
X-rays  or  cgbalt-bo  gamma  rays 
(1-17  and  1-31  Mev)  is  effective  in 
producing  the  following  results, 
depending  on  the  dose  employed. 

First,  the  larvae  can  be  killed 
by  a  radiation  dose  of  one  million 
roentgens. 

Second,  the  maturation  of  the 
larvae  to  adult  forms  is  inhibited 
by  cobalt-60  gamma  rays  in  a  dose 
of  18,000  rep  and  by  a  200  KV 
X-ray  dose  of  14,000  rep. 

Third,  the  female  adult  forms 
which  develop  from  the  irradiated 
larvae  are  sexually  sterile  if  the 
dose  of  gamma  rays  is  12,000 
roentgens,  or  the  dose  of  X-rays  is 
7,000  roentgens. 

These  results  indicate  a  new 
approach  to  the  problem  of  pre¬ 
vention  of  trichinous  infection  in 
man.  In  order  for  a  person  to 
contract  trichinosis,  he  must  ingest 
meat  (principally  pork)  containing 
live  trichina  larvae.  The  larvae 
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develop  into  sexually  mature  adult 
forms  in  the  small  intestine  where 
they  reproduce,  the  new  genera¬ 
tion  of  larvae  entering  the  tis¬ 
sues  of  the  host.  Approximately 
1,000  larvae  of  the  second  gen¬ 
eration  are  produced  by  each 
female.  The  critical  phase  of  the 
development  of  the  parasite  in  the 
intestine  of  the  host  can  be  in¬ 
hibited  and  the  infection  prevented 
by  irradiation  of  the  meat,  before 
ingestion,  at  the  relatively  low 
dose  levels  previously  mentioned 
— up  to  20,000  rep. 

Conclusions 

The  possible  future  of  the  pro¬ 
cess  of  gamma  ray  sterilisation  of 
food  is  promising  in  spite  of  the 
hurdles  yet  to  be  negotiated.  The 
penetration  of  gamma  radiation 
gives  it  a  great  advantage  over 
other  types  of  radiation.  F'or  ex¬ 
ample,  if  a  radiation  dose  of 
2,000,000  rep  is  required  for 
sterilisation,  the  average  radiation 
by  electron  bombardment  may  be 
4,000,000  rep  (8,000,000  or  more 
near  the  surface  and  the  minimum 
of  2,000,000  in  the  centre  as  com¬ 
pared  to  an  almost  uniform 
2,000,000  rep  with  gamma  radia¬ 
tion).  Where  irradiation  results 
in  flavour  change,  this  difference 
in  uniformity  of  dosage  is  an  im¬ 
portant  consideration. 

There  are  disadvantages  of  us¬ 
ing  gamma  radiation  such  as  the 
longer  time  required  to  sterilise 
with  gamma  rays,  the  inability  to 
stop  gamma  radiation  except  b\’ 
shielding,  and  the  present  unavail¬ 
ability  of  cheap  gamma  sources. 
However,  at  present  gamma  radia¬ 
tion  appears  to  be  the  only  type 
of  ionising  radiation  which  may 
prove  to  be  feasible  for  sterilising 
food,  packaged  in  containers  of 
the  usual  size. 

In  summarising,  it  may  be 
stated  that  three  important  steps 
must  be  taken  before  food  can  be 
preserved  by  gamma  radiation  on 
a  commercial  basis  in  the  United 
States:  (i)  food  sterilised  by 
gamma  radiation  must  be  proven 
acceptable  to  the  Food  and  Drug 
Administration's  requirements  and 
to  consumers'  tastes;  (2)  industry 
must  show  an  interest  by  support¬ 
ing  research  work  to  develop  the 
process  in  terms  of  commercial 
feasibility;  and  (3)  the  Atomic 
Energy  Commission  must  make 


suitable  fission  product  gamma- 
ray  sources  available  in  sufficient 
quantities  and  at  reasonable  costs. 
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Speeding  up  Broadmakin" 

Several  phases  in  the  preparation 
of  the  dough  are  eliminated  by 
the  use  of  a  fast  process  with  an 
enclosed  high-speed  kneading 
machine  recently  reported  from 
Hungary.  The  kneading  time  is 
extended  (20  to  30  minutes),  but 
this  is  more  than  counteracted  by 
the  elimination  of  the  leavenings 
which  take  six  to  eight  hours,  and 
of  the  supplementary  kneadings. 
The  method  is  claimed  to  produce 
a  homogeneous  loaf. 

However,  far  more  yeast  is  re¬ 
quired  than  usual,  1-5  kg.  per 
100  kg.  flour,  but  the  specific  util¬ 
isation  of  material  is  improved  as 
a  result  of  less  evaporation  and 
loss  of  carbon  dioxide.  The  pro¬ 
cess  was  worked  out  with  a  five 
litre  experimental  machine,  and  a 
larger  machine  is  now  under  con¬ 
struction  for  carrying  out  inves¬ 
tigations  on  a  semi-commercial 
scale. 


FUTURE  ARTICLES 
Among  the  articles  to  be  pub¬ 
lished  in  forthcoming  issues 
of  Food  Manufacture  are 
the  following:  "The  Meas¬ 
urement  of  Air  Concentra¬ 
tion  in  Large  Steam  Spaces* 
during  Air  Venting,''  "An 
Irish  Food  Factory,"  and 
‘  ‘  The  Peeling  and  Potting  of 
Shrimps.” 
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The  World  Food  Problem 

A.  E.  Bender,  B.Sc.,  Ph.D.,  F.R.I.C. 

The  Crookes  Laboratories  Ltd. 

The  problem  of  feeding  the  population  of  the  world  is  epitomised  in  the  statement:  “during  the 
past  13  years  the  world’s  population  has  been  increasing  by  1*0  per  cent,  annually  and  food  by 
only  0*7  per  cent.”  It  is  generally  recognised  that  about  two-thirds  of  the  world  population 
is  inadequately  fed,  that  the  problem  is  to  increase  the  food  supply  for  these  people,  or  help  them 
to  feed  themselves,  and  that  in  Britain  is  produced  only  half  the  food  required,  the  remainder 
being  imported.  What  is  not  so  widely  realised  is  the  connexion  between  these  facts,  and  the 
certainty  that  the  shortage  of  food  will  eventually  affect  us  as  well  as  “  the  poor  natives.” 

T3EFORE  the  war,  an  astonish-  further  reduction;  Zone  C,  where  will  result  in  an  approach  towards 
-L'ing  proportion  of  the  food  that  the  main  population  regulator  is  a  stabilised  population.  If  the 
reached  the  world’s  markets  was  still  premature  death;  and  Zone  problem  cannot  be  solved  in  30 

bought  for  feeding  Britain;  as  B,  which  includes  those  countries  years  then  it  would  appear  to  be 

much  as  20  per  cent,  of  the  sugar,  in  transition  from  C  to  A.  almost  insoluble. 

30  per  cent,  of  the  wheat,  50  per  The  VV’estern  World,  already 

cent,  of  the  eggs,  cheese,  and  mut-  numerically  inferior,  belongs  to  Factors  governing  Food  Production 
ton,  75  per  cent,  of  the  beef,  80  Zone  A,  and  its  population  is  ap-  j^e  population  aspect  of  the 
per  cent,  of  the  butter,  and  90  per  proaching  stability.  Zone  C  com-  problem  is  more  difficult  than  that 
cent,  of  the  bacon  and  ham  that  prises  the  greater  part  of  the  production  Much  of  the 

was  available  for  sale  was  brought  world’s  population,  and  includes  knowledge  needed  to  increase  food 
to  these  islands;*  despite  this,  one-  India,  China,  other  Asiatic  coun-  production  is  already  available* 
fifth  of  our  people  were  underfed.  tries,  and  Africa.  While  we  were  action  is  what  is  needed.  But  the 
Now,  the  situation  has  begun  to  still  in  Zone  B  during  the  first  half  question  of  control  of  sizes  of 

change;  no  longer  are  underfed  of  the  19th  century,  our  popula-  ^pulation  is  fraught  with  religious 

countries  willing  to  sell  us  their  tion  doubled.  When  the  C  coun-  difficulties,  as  witnes^ 

food;  they  are,  instead,  eating  it  tries  enter  Zone  B  similar  increases  recent  abrupt  end  to  the  dis- 
themselves.  For  example,  India  can  be  expected  before  their  num-  cussion  of  the  question  by  the 
by  raising  her  annual  per  capita  bers  become  stabilised.  By  as-  World  Health  Organisation  ^ 
consumption  of  fat  from  eight  to  suming  the  time  taken  for  Zone  C  quantity  of  extra  food  re- 

nine  pounds,  has  dropped  her  ex-  countries  to  reach  the  status  of  quired  is  enormous  especially  to 
port  of  groundnut  oil  almost  to  Zone  A  to  be  the  same  as  was  re-  ^^g  th^itan  increase  of 

zero — a  fall  of  some  quarter  of  a  quired  by  the  western  world,  Le  ^  -gj.  ggj^^  industrial  pro¬ 

million  tons.  The  time  will  come  Gros  Clark  gives  an  estimate  of  Auction  would  solve  all  our  eco- 
when  these  countries,  which  vastly  the  future  population  of  the  world  nomic  problems  A  conservative 
outnumber  us,  will  bid  against  us  as  eight  to  12  thousand  million,  gstimate  has  put  the  extra  food  at 
in  the  world’s  markets  for  what  One  problem  is  to  shorten  this  pgj.  ggj^^  increase  in  cereals 
food  is  available.  Then,  perhaps  time  lag.  pg^  cent,  in  meat  and  fish’, 

too  late,  it  will  be  realised  that  a  J25  per  cent,  in  fat,  150  p)er  cent, 

world  shortage  of  food  affects  Approach  to  Stabilisation  Jn  milk  and  derivatives,  and  300 

Britain  as  well  as  the  millions  of  -pj^g  question  can  be  posed  in  percent,  in  fruit  and  vegetables. 
^uth  America,  India,  China,  and  another  way.  It  is  estimated  that  Russell  has  outlined  some  of  the 

in  India,  where  half  the  popula-  factors  limiting  food  production 
tion  dies  before  reaching  the  age  of  at  present.^  There  are  the  inher- 
The  Population  Problem  22  years,  50  per  cent,  more  food  is  ent  factors  of  the  site,  lack  of  soil  • 

The  magnitude  of  the  popula-  required.  If  that  were  available,  or  water,  lack  of  plant  nutrients, 
tion  problem  has  been  recently  re-  the  population  is  expected  to  in-  and  too  short  a  growing  season ; 
stated  by  Le  Gros  Clark."  In  the  crease,  not  at  the  present  rate  of  there  are  destructive  factors  which 
17th  century,  the  world’s  popula-  1-5  per  cent,  annually  but  by  2  0  harm  the  crop;  and  there  are 
tion  increased  by  40  per  cent.;  in  to  2*5  per  cent.,  so  doubling  in  30  human  factors.  One  of  the  prin- 
the  1 8th  century  by  60  per  cent. ;  years.  If  the  present  food  supply  cipal  of  these  is  the  skill  and 
and  in  the  19th  century  by  100  per  for  the  present  population  should  ability  of  the  farmers.  Even  in 
cent.  Extrapolation  is  always  be  increased  by  50  per  cent.,  then  this  country  the  better  farmer  can 
dangerous,  but  the  size  of  future  in  30  years  it  will  need  to  be  in-  produce  50  per  cent,  more  milk 
populations  can  be  assessed  ap-  creased  by  300  per  cent,  to  cover  from  his  cows  than  the  less  effi- 
proximately.  Titmuss^  classed  the  the  new  population.  If  the  food  cient,  and  it  is  recognised  that  in 
world  into  Zone  A,  where  the  main  can  be  made  available  in  that  time  every  country  the  leading  farmers 
factor  controlling  population  is  and  the  standard  of  living  rapidly  produce  almost  double  the  aver- 
the  voluntary  birth  rate,  since  the  raised,  it  is  hoped  that  education,  age. 

death  rate  is  too  low  to  allow  much  public  health,  and  public  opinion  Closely  allied  with  lack  of  skill 
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and  ability  is  lack  of  knowledge; 
the  scythe  has  only  recently  been 
introduced  into  Afghanistan  and 
the  stone  mill  into  Nyasaland. 

Other  obvious  factors  limiting 
food  production  arc  inherent  soil 
fertility  and  climate.  Enormous 
increases  in  yield  can  be  produced 
by  the  correct  use  of  fertilisers; 
Russell  estimates  possible  in¬ 
creases  in  yields  of  cereals  and 
grasses  of  as  much  as  lo  to  20  per 
cent.,  ev’en  in  Britain.  A  quarter 
of  a  hundredweight  of  nitrogen  per 
acre  can  increase  the  yield  of 
starch  equivalent  by  about  3  cwt. 
pt'r  acre,  while  crude  protein  can 
be  increased  by  i  to  2  cwt.  for 
each  cwt.  of  nitrogen  used.  It  is 
interesting  to  note  Pirie’s  remark^ 
that  the  increased  production  of 
straw  resulting  from  nitrogen  fer¬ 
tiliser  can  be  three  times  as  great 
in  terms  of  energy  as  the  am¬ 
monium  sulphate  applied. 

A  combination  of  better  plant 
varieties,  better  water  manage¬ 
ment,  and  simple  manuring  has, 
in  the  case  of  rice  in  India,  pro¬ 
duced  a  100  per  cent,  increase  in 
yield,  and  under  some  favourable 
conditions  up  to  500  per  cent. 

Soil  Erosion 

Another  brake  on  production  is 
caused  by  soil  erosion,  which  can 
reach  staggering  pro|X)rtions.  P'or 
example,  at  the  height  of  the  no¬ 
torious  Dust  Bowl  catastrophe, 
which  first  brought  the  attention 
of  the  city  dweller  to  the  problem, 
300  millions  of  tons  of  soil  in 
the  Middle  West  of  America  were 
lifted  in  a  single  storm  and  carried 
to  the  coast. 

Considerable  progress  has  been 
made  in  controlling  erosion  since 
that  time,  but  apart  from  this  it 
would  seem  that  its  proponents 
have  overstated  their  case.  For 
despite  the  gloomy  prognostica¬ 
tions  of  Vogt,'  it  has  recently  been 
stated**  that  this  area  of  the  United 
States  is  now  producing  more 
grain  than  it  did  before  the  Dust 
Bowl  conditions  of  the  middle 
thirties. 

Pests  and  Disease 

Pests,  parasites,  and  disease 
take  their  toll  of  our  food,  both 
vegetable  and  animal.  It  has  been 
calculated  by  FAO  that  the  losses 
of  grain  between  harvest  and  con- 

388 


sumption  were  65  million  tons  per 
year,  an  amount  equal  to  the 
total  passing  into  international 
trade  after  surviving  insect  and 
fungal  attacks  and  weed  competi¬ 
tion. "  On  the  average  in  Britain, 
30  per  cent,  of  the  crop  is  lost 
during  growing,  harvesting,  and 
storing.  It  is  calculated  that  one 
rat,  both  by  eating  its  (our)  food 
and  spoiling  more,  ruins  i  cwt.  of 
food  per  year,  and  it  is  said  that 
there  is  one  rat  for  every  human 
being  in  the  world. 

The  Human  Factor 

All  these  limitations  to  food  pro¬ 
duction  jjrovide  technical  prob¬ 
lems,  many  of  which  are  well  on 
the  way  to  solution,  but  the  human 
factor  has  provided  even  more 
severe  |)roblems  in  the  way  of 
social,  economic,  political,  and  re¬ 
ligious  barriers  which  arc  not  so 
easily  overcome.  The  holy  cow  is 
permitted  to  consume  human  food 
but  cannot  itself  be  eaten;  food 
production  is  limited  and  sur- 
}>luses  are  destroyed  because  over¬ 
seas  markets  cannot  be  found  for 
them;  farmers  restrict  production 
because  of  the  fear  of  abundance; 
changes  in  land  tenure  and  new 
methods  are  contrary  to  social 
customs  and  traditions;  irrigation 
schemes  cannot  be  proceeded  with 
because  the  sources  of  water  are 
shared  between  several  countries 
which  cannot  agree. 

The  Achievements  of  FAO 

The  growth  of  population  and 
the  limitations  of  production  pose 
the  problem,  and  the  problem  does 
ap[)ear  to  be  adequately  recog¬ 
nised.  What  is  not  so  widely 
recognised  is  the  progress  that  is 
being  made  towards  solving  the 
problem,  the  achievements  of 
FAO,  and  the  improvements  tak¬ 
ing  place  in  the  more  backward 
countries. 

In  a  world  torn  by  hate,  where 
every  country  seems  to  be  at  the 
throat  of  the  next  one,  there  would 
not  appear  to  be  much  room  for 
international  co-operation.  What 
a  pleasing  contrast  to  our  news¬ 
paper  headlines  is  a  report  from 
FAO  telling  us  that  an  Egyptian 
entomologist  is  advising  in  Syria, 
a  Philippine  forestry  expert  serv¬ 
ing  in  Thailand,  a  Korean  veter¬ 
inarian  and  a  Peruvian  cotton  ex¬ 


pert  in  Ethiopia,  an  Iraqui  date 
expert  in  Saudi  Arabia,  an  Argen¬ 
tine  fisheries  expert  in  Ecuador,  a 
Chinese  silk  expert  in  Afghanis¬ 
tan,  a  Japanese  silk  expert  in 
Burma. 

We  have  become  accustomed  to 
Productivity  Teams  whose  duty  it 
is  to  learn  the  “know-how." 
FAO  is  making  great  progress  in 
passing  the  agricultural  “  know¬ 
how  ”  on  to  many  of  those  coun¬ 
tries  which  are  so  far  behind. 

Application  of  Scientific  Methods 

The  type  of  progress  that  can  be 
made  when  scientific  methods  are 
vigorously  applied  to  food  produc¬ 
tion  has  been  described  by  Yud- 
kin."’  Israel  started  tackling  its 
food  problem  seriously  in  1948, 
when  the  new  State  was  created. 
The  demand  for  food  increased 
greatly  in  the  next  four  years  with 
mass  immigration.  However,  the 
production  of  food  grew  faster 
than  the  demand  so  that  while  the 
population  doubled,  the  produc¬ 
tion  of  fish  tripled,  egg  produc¬ 
tion  rose  by  150  per  cent.,  and 
milk  production,  vegetable  pro¬ 
duction  and  cattle  doubled. 

These  successes  were  achieved 
by  a  variety  of  factors.  One- 
eighth  of  the  cultivated  land  is  irri¬ 
gated  ;  the  drainage  of  swamps  has 
doubled  the  cultivable  area;  and 
malaria  has  been  virtually  abol¬ 
ished.  As  part  of  the  drainage 
scheme,  artificial  ponds  have  been 
created  which  have  contributed 
towards  the  increased  supply  of 
fish,  for  it  is  recognised  that  an 
acre  of  fresh  water  planted  with 
fish  can  be  made  to  produce  more 
animal  protein  than  the  same  area 
under  pasture.  Probably  the  most 
important  factor  has  been  a  great 
increase  in  mechanisation. 

Importance  of  Better  Farming 

These  improvements  in  food 
production  show  what  can  be  done 
by  the  application  of  modern 
methods  to  backward  farming, 
but  even  in  Britain,  where  the 
standard  of  farming  is  so  efficient 
relative  to  the  rest  of  the  world, 
new  and  better  methods  have  been 
applied  in  recent  years  with  con¬ 
siderable  improvements  in  pro¬ 
duction.  Since  1939,  farm  pro¬ 
duction  has  been  increased  by  40 
per  cent.,  achieved  largely  by 
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trebling  the  use  of  fertilisers,  mul¬ 
tiplying  the  tractors  sixfold,  the 
combine  harvesters  eighty-fold, 
installing  i,ooo  grass  driers  where 
hardly  any  existed,  and  finding  a 
use  for  55  million  idle  acres." 
The  improvements  show  how 
much  further  improvement  there 
can  be,  and  it  has  been  suggested 
that  the  partnership  of  power  and 
chemistry  might  bring  us  to  a  new 
agricultural  revolution. 

Need  for  New  Methods  of  Production 

Apart  from  technical  improve¬ 
ments  in  the  practice  of  farming, 
it  is  surprising  how  much  progress 
can  be  made  sim|)ly  by  admini¬ 
strative  changes.  Herklots'-  has 
described  a  simple  change  in 
method  of  marketing  which  has 
resulted  in  a  great  increase  in  the 
quantity  of  fish  and  vegetables 
available  at  Hong  Kong.  By  sell¬ 
ing  their  produce  by  public  auc¬ 
tion  instead  of  through  a  middle¬ 
man,  the  fishermen  and  farmers 
have  produced  sufficient  food  to 
abolish  malnutrition  in  an  area 
which  was  rife  with  beri-beri  and 
pellagra  before  the  war. 

Despite  these  advances  in  tech¬ 
nique  and  increases  in  yields  it 
still  remains  a  fact  that  the  rise  in 
food  production  is  not  keeping 
pace  with  the  increase  in  popula¬ 
tion.  The  world  is  not  feeding  its 
peoples  as  well  as  in  1939,  much 
less  raising  their  standards  of  nu¬ 
trition  from  the  pre-war  level  to 
adequacy.  The  great  increases  in 
quantities  of  food  needed  even  now, 
together  with  the  enormous  in¬ 
creases  expected  in  the  population, 
mean  that  future  requirements  will 
be  of  .staggering  proportions. 
There  is  a  search  for  new  methods 
of  producing  food  to  supplement, 
and  not  be  a  substitute  for,  ortho¬ 
dox  farming. 

Cultivation  of  Chlorella 

As  we  are  so  dependent  upon 
the  green  plant  and  photosyn¬ 
thesis  for  our  food,  it  is  reasonable 
to  ask  whether  sufficient  use  is 
being  made  of  our  current  source 
of  energy,  sunlight.  Photosyn¬ 
thesis  is  a  very  inefficient  process 
as  much  of  the  light  is  reflected  or 
absorbed  by  inactive  surfaces, 
and  in  an  attempt  to  trap  and  use 
the  energy  more  efficiently,  the 
cultivation  of  photosynthetic 
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micro-organisms,  particularly 
chlorella,  is  being  investigated. 

Under  ideal  conditions  of  nutri¬ 
ents,  including  carbon  dioxide, 
protection  from  other  organisms, 
and  optimum  temjierature,  yields 
equivalent  to  50  tons  per  acre  per 
year  have  been  obtained,  although 
as  pointed  out  by  Pirie'  ‘  it  is  quite 
unrealistic  to  compare  yields  ob¬ 
tained  under  these  pampered  con¬ 
ditions  with  normal  crops  growing 
under  varying  conditions  but 
usually  lacking  warmth  and  nu¬ 
trients  and  de|X‘nding  upon  the 
meagre  carbon  dioxide  supply  in 
the  atmosphere.  Chlorella  has, 
however,  great  advantages  in  the 
plasticity  of  its  metabolism  and 
variations  in  conditions  can  be 
made  to  produce  high  fat-low  pro¬ 
tein  or  low  fat-high  protein  pro¬ 
ducts  of  almost  any  desired  com¬ 
position. 

Protein  from  Plant  Leaves 

Plants  exist  and  more  could  be 
developed  that  make  better  use  of 
the  sunlight  than  an  ordinary'  crop, 
but  with  our  present  methods  we 
cannot  make  adequate  use  of 
them.  Methods  are  available," 
however,  whereby  full  use  could 
be  made  of  highly  efficient  plants. 
Instead  of  producing  crops  of 
which  only  the  fruit  or  the  root  is 
used,  and  which  frequently  have 
to  remain  in  the  ground  to  rip)en, 
although  no  longer  photosynthe- 
sising,  a  nearly  continuous  green 
cover  could  be  maintained  of 
plants  adapted  for  efficient  trap¬ 
ping  of  sunlight  and  able  to  with¬ 
stand  repeated  cropping  of  the 
leaves. 

The  greatest  use  could  be  made 
of  these  leaves  by  fractionating 
them  into  proteins  (which  are 
present  up  to  30  to  40  per  cent,  in 
young  leaves),  which  are  suitable 
for  non-ruminants  and  perhaps 
man,  a  fluid  extract  which  could 
be  used  as  cattle  feed  or  as  a 
medium  for  fermentation,  and  a 
fibrous  residue  which  still  contains 
residual  protein  and  carbohydrates 
and  is  suitable  for  ruminants  or, 
if  very  fibrous,  for  fuel. 

Quite  apart  from  changing  our 
domestic  crops,  there  are  already 
in  various  parts  of  the  world 
abundant  leafy  wastes  from  crops 
grown  for  other  purposes  which 
could  be  utilised  in  this  way. 


Other  Foods  from  Natural  Sources 

Other  new  methods  for  obtain¬ 
ing  food  from  natural  sources  in¬ 
clude  fertilising  the  sea,  food  from 
plankton,  wood  waste,  and  sea¬ 
weed,  and  the  production  of  edible 
yeast.  This  last  has  already  been 
adopted  on  a  large  scale,"  and  is 
technically  and  economically  suc¬ 
cessful  but  does  not  rank  as  one  of 
the  “preferred”  foods.  At 
IS.  2d.  per  lb.,  food  yeast  in  terms 
of  protein  is  only  one-tenth  of  the 
price  of  lean  meat  as  well  as  a 
valuable  source  of  the  B  vitamins. 
Its  u-se  at  the  present  time,  how¬ 
ever,  is  restricted  largely  to  feed¬ 
ing  cattle  where  its  price  compares 
unfavourably  with  other  feeding- 
stuffs. 

The  problem  of  the  nutritionist 
in  this  case,  as  indeed  with  any 
new  food,  like  snoek  and  whale 
meat  (and  in  earlier  days  jjotatoes 
and  sugar),  is  to  get  people  to  eat 
what  is  acknowle(lged  to  be  whole¬ 
some  and  nutritious.  It  has  been 
suggested  that  to  develop  a  taste 
for  new  f<K)ds  a  start  must  be  made 
with  the  children,  and  also  new 
foods  must  not  attempt  to  mimic 
established  foods  but  must  stand 
in  their  own  right  as  something 
new,  newly  presented  and  cooked, 
and  eaten  in  their  own  way.  Un¬ 
fortunately,  little  success  is  being 
achieved  with  these  novelties, 
even  among  the  hungry  peoples. 

Scope  of  Synthetic  Methods 

The  field  of  synthetic  chemistry, 
which  has  had  so  many  dramatic 
successes  placed  to  its  credit  in 
recent  years,  is  making  a  consider¬ 
able  contribution  towards  solving 
these  problems.  All  the  vitamins 
are  now  produced  synthetically 
and  more  cheaply  than  can  be  ex¬ 
tracted  from  natural  sources;  all 
the  amino  acids  can  be  synthe¬ 
sised,  and  although,  as  yet,  few 
cheaply  enough  to  be  usable  as 
food  or  food  supplements,  these 
few  include  the  ones  that  matter. 

It  does  not  seem  likely  that  the 
chemical  factory  will  produce  bulk 
foods,  such  as  fat,  carbohydrates, 
and  proteins  at  any  forseeable 
time,  although  considerable  suc¬ 
cess  had  been  achieved  in  Ger¬ 
many  in  the  bulk  production  of 
synthetic  fats."  Outputs  up  to 
2,000  tons  per  year  have  been 
achieved,  although  there  is  doubt 
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as  to  the  harmful  effect  of  their 
metabolic  products.  In  this  di¬ 
rection  it  appears  more  likely  that 
the  biologist  will  be  of  some  help 
in  producing  fats  which  are  fully 
metabolisable  from  yeasts  and 
moulds. 


Synthesis  of  .Amino  Acids 

Where  the  chemist  is  already  of 
considerable  help  is  in  the  synthe¬ 
sis  of  those  amino  acids  which  are 
lacking  in  certain  protein  foods 
and  which  b}^  addition  can  greatly 
improve  the  quality  of  these 
foods. For  example,  crops 
which  give  maximum  yields  can 
be  grown  as  feedingstuffs  and  their 
lack  of  quality  supplied  by  syn¬ 
thetic  vitamins  and  amino  acids, 
for  example,  nicotinic  acid  to  sup¬ 
plement  maize  and  soya,  lysine  to 
supplement  wheat  products  and 
cotton  seed,  as  well  as  riboflavin, 
thiamine,  and  choline.  In  this 
connexion  the  abolition  of  beri¬ 
beri  in  the  Philippine  Islands  by 
the  addition  of  synthetic  vitamin 
Bj  to  the  white  rice  shows  how  the 
chemist  can  improve  man’s  food 
directly,  although  he  is  so  often 
blamed  for  the  opposite. 

All  these  methods  for  increasing 
the  world’s  food  supply  demon¬ 
strate  the  truth  of  the  statement 
that  we  already  have  the  technical 
knowledge,  the  skill,  and  the 
ability  to  solv’e  our  present  prob¬ 
lem,  partially  if  not  completely,  if 
only  political  and  economic  con¬ 
siderations  would  permit  this  to  be 
put  into  effect.  Much  further  in¬ 
formation  is  required,  however, 
not  only  for  the  sake  of  scientific 
knowledge  but  also  because  the 
rapidly  increasing  size  of  the  prob¬ 
lem  will  soon  outpace  our  present 
knowledge. 

In  the  realms  of  orthodox  farm¬ 
ing  we  need  to  find  out  more  about 
methods  of  increasing  production, 
developing  more  efficient  varieties 
of  plants  and  animals,  and  pre¬ 
venting  losses  through  pests  and 
diseases. 


Vegetable  v.  Animal  Proteins 

We  do  not  even  yet  know 
whether  the  animal  protein  in  our 
diet  can  adequately  be  replaced 
by  vegetable  proteins.  This  is  a 
question  of  the  greatest  import¬ 
ance  for  the  economic  use  of  land, 
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for  if  man  could  or  would  eat  his 
farm  crops  directly  instead  of  con¬ 
verting  them  via  his  animals  into 
more  pleasant  foods,  he  could  live 
on  the  produce  of  less  than  an  acre 
in  the  form  of  sugar  beet  and  po¬ 
tatoes,  but  if  he  wants  beef  then 
nearly  14  acres  are  needed  to  sup¬ 
port  him. 

A  radical  change  in  this  direc¬ 
tion  has  been  suggested  in  Israel,*” 
where  despite  great  increases  in 
food  production  only  750  of  the 
daily  supply  of  2,600  Calories  per 
head  are  grown  at  home.  The 
suggestion  is  that  the  production 
of  meat,  poultry,  and  eggs  should 
be  largely  replaced  by  sugar  beet, 
groundnuts,  sweet  potatoes,  pulses, 
and  fruits.  If  this  great  change  is 
carried  into  effect  it  will  provide 
extremely  valuable  information  on 
this  question. 

W’e  do  not  know  with  any  pre¬ 
cision  the  area  of  cultivable  land 
in  the  world.  We  cannot  say  how 
much  increased  production  can  be 
expected  from  increased  yields 
and  how  much  from  the  cultiva¬ 
tion  of  new  land. 


A  Gigantic  and  Urgent  Problem 

In  the  realms  of  newer  methods 
and  novel  foods  we  need  to  know  a 
great  deal  more  before  we  can  say 
whether  they  offer  a  useful  contri¬ 
bution  to  the  problem.  In  this 
connexion  all  practical  methods  of 
attempting  to  increase  our  food 
supply  must  be  investigated  at  the 
same  time,  for  the  problem  is 
gigantic  and  urgent.  The  danger 
is  that  the  protagonists  of  one  par¬ 
ticular  method  are  so  certain  of 
their  own  remedy  that  they  create 
the  impression  that  there  is  no 
need  to  investigate  the  others. 
Economics  of  a  new  process  can¬ 
not  be  regarded  as  a  barrier  in 
times  when  the  cost  of  raw  ma¬ 
terials  can  rise  tenfold  in  a  few 
months,  and  when  technologists 
can  reduce  production  costs  to 
one-hundredth  in  a  few  years.  It 
did  not  take  long  before  the  rare 
and  expensive  drug  penicillin  be¬ 
came  widely  available  and  cheap. 
Quite  apart  from  these  considera¬ 
tions  when  one  is  starving  expense 
is  no  object. 

The  greatest  need  is  to  over¬ 
come  the  economic  and  political 
barriers  to  increased  food  produc¬ 
tion.  This  is  not  a  problem  for 


scientists  as  scientists,  but  it  is  1 
certainly  a  problem  for  scientists  j 
as  citizens. 
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The  Leonard  Hill  Technical 
Group 

Articles  published  in  some  of 
our  associate  journals  in  the 
Leonard  Hill  Technical  Group 
this  month  include: 

Manufacturing  Chemist. — 

Assay  of  Thioglycollic  Acid, 
Part  II;  Animal  Health  Pro¬ 
ducts;  A  New  Pharmacological 
Laboratory. 

Petroleum. —  Some  Physical 
Properties  of  Mineral  Oils 
under  High  Pressure,  Part  I; 
Second  International  Congress 
on  Rheology;  Instruments  and 
Control  Gear  for  Chemical 
Plant. 

Atomics. — Industrial  Appli¬ 
cations  of  Radioactive  Ma¬ 
terials;  Some  Facts  concerning 
Radiation  Biology. 

World  Crops. — Cocoa  in  the 
South  Pacific;  The  Clove  In¬ 
dustry  in  Zanzibar  and  Pemba. 

Fibres  (Natural  and  Synthetic). 
— Fibres  for  Pulp  and  Paper 
Manufacture;  Detergents  in  the 
Wool  Textile  Industry. 

Muck  Shifter^ — Pozzolan  Con¬ 
crete  from  Fly  Ash. 


October,  1953 — Food  Manufacture 


Skim  Milk  Powder  for  Use  in  Bread 

J.  W  .  Lee, 

Dairy  Research  Section,  C.S.l.K.O. 

W  hen  ordinary  skim  milk  powder  is  added  to  fat-free  bread  doughs,  it  reduces  the  volume  and 
quality  of  the  resultant  loaf.  A  modified  skim  milk  powder  of  good  keeping  qualities  has  been 
developed  which,  when  added  to  such  doughs,  gives  bread  of  excellent  quality.  The  skim  milk 
is  given  severe  preheating,  and  small  quantities  of  potassium  bromate,  glyceryl  monostearate 
and  fully  hydrogenated  high-melting  fats  are  added  before  drying.  The  modified  skim  milk  can 
be  dried  by  the  roller  or  spray  process.  Commercial  trials  with  this  skim  milk  powder,  contain¬ 
ing  0*02  per  cent,  potassium  bromate,  4  per  cent,  fully  hydrogenated  stearin,  and  1  per  cent, 
glyceryl  monostearate,  showed  it  to  have  excellent  baking  quality.  Skim  milk  powder  of  this 
type  is  now  being  produced  in  Australia. 


White  bread 

WU,te  bread  ^ 

cent,  shun 

nnlk  powder 
8  per  cent.  9-6  per  cent. 
30  mg.  100  g.  90  mg.  / 100  g. 
o-2ug./g.  o-8ug./g. 


Protein 

Calcium 

RilMitlavin 


6X  SPRAY  DRIED 
SKIH  MILK 


6\ ROLLER  DRIED 
SKIM  MILK  + 
l\  LARD 


CONTROL 
WATER  .LOAF 


The  investigations  here  described  were 
conducted  at  the  Bread  Research  Insti¬ 
tute,  Sydney,  and  are  published  by  per¬ 
mission  of  the  Australian  Journal  of 
Dairy  Technology. 
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The  effect  on  bread  structure  and  loaf  volume  of  dried  skim  milks  with  and  without  tat. 


6\ ROLLER  DRIED 
SKIM  MILK  + 
0-j\  HYDROGENATED 
STEARIN 


The  eJIect  on  bread  structure  and  loaf  volume  of  skim  milk  solids  with  O.M.S.  and 
hydrogenated  stearin. 


U.S.A.  no  doubt  explains  the 
ready  adojTtion  there  of  the  prac¬ 
tice  of  adding  milk  powder  to 
bread. 

To  simplify  the  baker’s  task  to 
a  single  addition  to  the  bread,  the 
fat  was  incorporated  with  the  milk 
before  drying.  Skim  milk  pow¬ 
ders  containing  approximately  20 
per  cent,  of  mutton  fat,  beef  drip¬ 
ping,  or  lard  had  excellent  baking 
quality,  but  difficulty  was  encoun¬ 
tered  with  the  keeping  quality  as 
the  fats  oxidised  readily. 

Further  studies  were  therefore 
undertaken  to  find  a  stable  skim 
milk  product  which  could  be 
added  to  bread  with  improvement 
to  its  physical  properties. 

In  all  these  studies  due  account 
was  taken  of  the  evidence  pro¬ 
vided  by  workers  in  the  U.S.A. 
that  milk  "for  baking  requires 
severe  preheating.  Greenbank  et 
al.^  showed  that  heat  treatment  of 
milk  improved  its  baking  quality. 
Since  that  time  a  considerable 
amount  of  attention  has  been  given 
to  the  conditions  for  optimum 
treatment.  A  fairly  severe  heat 
treatment  appears  necessar\\  but 
there  is  a  reasonable  degree  of 
tolerance  in  the  conditions.  Hold¬ 
ing  the  milk  at  85  °C.  for  30  min¬ 
utes  before  drying  gives  satisfac¬ 
tory  results  for  both  spray  and 
roller  dried  powders.  Higher  tem¬ 
peratures  for  shorter  times  have 
been  used  but  there  is  always  a 
danger  of  scorching. 

Ashworth  and  Kruger*^^  show'ed 
that  maximum  loaf  volume  was 
obtained  when  50  per  cent,  to  90 
per  cent,  of  the  whey  proteins  had 
been  denatured  by  heat,  and 
minimum  loaf  volume  when  15  per 
cent,  to  30  per  cent,  had  been  de¬ 


natured,  insufficient  heat  treat¬ 
ment  thus  giving  worse  results 
than  none  at  all.  Kraft  and  Mor¬ 
gan"  found  that  excessive  heat 
treatment  deprived  milk  of  some 
of  its  grow'th  promoting  efficiency. 
The  test  baking  procedure  used 
throughout  the  studies  is  described 
in  the  appendix. 

Experimental  Work 

Table  i  gives  the  results  of  test 
bakes  using  spray  and  roller  dried 
skim  milk  powder  with  and  with¬ 
out  fat  additions.  Both  the  spray 
and  the  roller  powder  had  ade¬ 
quate  preheat  treatment. 

The  loaf  volumes  given  in  Table 


I  essentially  confirm  the  conclu¬ 
sion  of  Hutchinson  et  al.  '  that  fat 
or  fat  emulsions  overcome  the  de¬ 
pressant  effect  of  skim  milk  on  loaf 
quality. 

The  Use  of  Glyceryl  Monostearate 

Glyceryl  monostearate  (G.M.S.) 
is  used  extensively  overseas  and 
to  a  limited  extent  in  Australia  as 
a  crumb  softening  agent  in  bread. 
Commercial  G.M.S.  is  a  complex 
mixture  containing  about  40  per 
cent,  monoglyceride.  Before  be¬ 
ing  added  to  bread  G.M.S.  must 
first  be  emulsified  with  hot 
water. 

Table  2  gives  the  result  of  test 
bakes  in  which  G.M.S.  and  skim 
milk  powder  were  used.  The 
G.M.S.  was  added  to  the  dough 
as  a  20  per  cent,  emulsion  in 
water.  Optimum  results  were  ob¬ 
tained  with  I  to  1-5  per  cent,  of 
this  emulsifier,  i.e.  0-2  to  0-3  per 
cent.  G.M.S. 

G.M.S.  emulsion  was  added  at 
varying  levels  to  concentrated 
skim  milk  and  the  mixtures  both 
roller  and  spray  dried.  To  pre¬ 
pare  the  mixture  for  drying  the 
concentrated  skim  milk  (S.G. 
I- 10)  was  heated  to  about  70 °C. 
and  the  appropriate  amount  of  20 
per  cent.  G.M.S. /water  emulsion 
added  with  vigorous  stirring.  To 


T.\BLE  1 


THE  EFFECT  OF 

ADDING 

SKIM 

MILK  POWDER 

TO  BREAD 

WITH  AND  WITHOUT  FAT 

SfihH  milk  powder 

Fat 

Loaf  volume 
c.c. 

Texture 

— 

— 

550 

3 

6  per  cent.  Roller 

— 

480 

2 

b 

,,  Spray 

— 

490 

2 

J 

,,  Roller 

— 

480 

2 

. ,  Spray 

— 

490 

2 

— 

2 

|H‘rcent.  Lard 

570 

4 

6 

, ,  , .  Spray 

Z 

>•  •> 

580 

5 

— 

2 

, ,  , ,  , , 

as  emulsion 

580 

5 

6 

,,  ,,  Spray 

.  .  2 

. 

as  emulsion 

590 

5 

T.VHLE 

•2 

THE 

EFFECT 

OF  ADDING  G.M.S.  WITH  SKIM  MILK  POWDER 

Skint 

milk  powder 

G.M.S. 

Per  cent. 

Loaf  volume 
c.c. 

Texture 

— 

— 

550 

3 

— 

o-i 

580 

5 

— 

0-2 

590 

5 

— 

0-3 

590 

5 

— 

0-4 

580 

5 

— 

0-5 

560 

4 

6 

f)ercent.  Spray 

— 

490 

2 

6 

01 

560 

4 

ft 

0-2 

560 

4  . 

6 

0-3 

560 

4 

b 

0-4 

550 

4 

6 

0-5 

540 

4 

3 

— 

490 

3 

3 

o-i 

550 

4 

3 

0-2 

560. 

5 

3 

0-3 

560 

5 

3 

0-4 

550 

5 

3 

0-5 

550 

5 
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5- 0  jx-r 

6-  1 
6-3 
6-5 

6-t) 

6- 1 
6-3 
6-5 


TABLE  3 

THE  EFFECT  OF  ADDING  G.M.S.  BEFORE  DRYING  THE  MILK 


Skim  milk  powder 
cent.  Roller 


Spray 


G.M.S.  dried 

with  the  skim 

Loaf  volume 

milk 

c.c. 

Per  cent. 

— 

490 

0-1 

540 

0-3 

560 

0-5 

550 

— 

480 

01 

530 

0-3 

540 

0-5 

550 

Texture 


prevent  formation  of  a  surface 
layer,  the  stirring  was  continued 
while  the  concentrate  cooled. 

These  powders  were  not  recon¬ 
stituted  before  adding  to  test 
doughs,  but  mixed  through  the 
dry  flour.  Results  are  reported  in 
Table  3.  The  products  were  of 
satisfactory  baking  quality. 

Baker  and  Mize**  showed  that 
brittle  fats,  such  as  fully  hydro¬ 
genated  cottonseed  oil,  when  finely 
divided,  gave  a  marked  improve¬ 
ment  to  loaf  volume  and  texture. 
W’hen  a  liquid  fat  was  supersatur¬ 
ated  with  a  brittle  fat,  further  im¬ 
provement  in  baking  quality  was 
observed.  The  only  brittle  fats 
readily  available  in  Australia  are 
hydrogenated  peanut  oil  and 
hydrogenated  stearin.  Water 


the  bromate  tolerance  and  bromate 
requirement  of  flours.  Our  experi¬ 
ments  confirmed  this.  We  were 
also  able  to  show  that  bromate 
added  to  milk  remained  effective 
after  drying,  and  that  in  the  pres¬ 
ence  of  G.M.S,  or  hydrogenated 
stearin,  the  bromate  requirement 
was  below  0  002  per  cent. 

The  observation  of  Melville  and 
Shattock'*’  that  ascorbic  acid  or 
dehydroascorbic  acid  could  be 
used  to  replace  potassium  bromate 
was  confirmed.  Whether  ascorbic 
acid  remained  effective  after  dry¬ 
ing  was  not  determined. 

A  small  batch  of  skim  milk  pow¬ 
der  containing  5  per  cent.  G.M.S. 
and  0  01 7  per  cent,  potassium 
bromate  was  dried  on  a  com¬ 


mercial  double  drum  roller  drier. 
The  product  dried  quite  satisfac¬ 
torily,  although  not  as  well  as 
ordinary  skim  milk  powder.  Com¬ 
mercial  trials,  using  3  per  cent,  to 
6  per  cent,  of  this  treated  skim 
milk  powder,  were  conducted  in 
bakeries  throughout  Australia. 
V’^ery  little  change  in  normal  bak¬ 
ing  procedure  was  necessary.  The 
milk  powder  was  mixed  into  the 
flour  before  the  addition  of  any 
liquor.  Water  absorption  was  in¬ 
creased  by  approximately  i  gallon 
for  every  12  lb.  milk  powder  used. 
The  milk  slowed  the  rate  of  dough 
maturing  rather  more  than  it  did 
in  the  laboratory,  but  this  was 
overcome  either  by  lowering  the 
salt  content,  raising  the  dough 
temperature,  or  raising  the  amount 
of  yeast  used. 

In  all  but  one  trial  the  quality  of 
the  milk  loaves  was  at  least  equal 
to  that  of  the  water  loaves.  The 
texture  of  the  milk  loaves  was 
superior  to  that  of  the  control 
loaves  and  the  crust  was  of  better 
appearance  and  character.  After 
three  days  the  milk  loaves  ap¬ 
peared  significantly  fresher  than 
the  water  loaves.  The  bread  in 


emulsions  containing  50  per  cent, 
of  these  two  fats  were  added  to 
skim  milk  before  roller  drying, 
and  the  resulting  powders  tested 
for  baking  quality.  In  addition, 
the  emulsions  and  ordinary  skim 
milk  powder  were  added  separ¬ 
ately  to  test  doughs.  The  emul¬ 
sions  were  stabilised  with  10  per 
cent.  G.M.S. 

Tables  4  and  5  give  the  loaf 
volumes  and  textures  obtained 
when  using  hydrogenated  stearin 
and  hydrogenated  peanut  oil  re¬ 
spectively.  Both  emulsified  hydro¬ 
genated  stearin  and  emulsified 
hydrogenated  peanut  oil  improved 
the  volume  and  texture  of  bread 
with  and  without  the  addition  of 
skim  milk  powder.  At  the  lower 
rates  of  addition,  the  hydrogen¬ 
ated  fats  appear  more  effective 
when  dried  with  the  milk  than 
when  added  separately. 

The  Bromate  Requirement 

The  improver  which  is  always 
used  in  bread  manufacture  con¬ 
tains  an  oxidising  agent,  usually 
potassium  bromate.  Harris  and 
Bayfield®  showed  that  the  addition 
of  dry  milk  solids  increased  both 


TABLE  4 

THE  EFFECT  OF  ADDI.NG  HYDRIKiENATED  STEARIN  WITH  THE  MILK  POWDER 


Skim  milk  powder 

Itydrogeuated  stearin 

Per  cent. 

Loaf  volume 
c.c. 

Texture 

— 

— 

550 

3 

— 

()•  1  atliletl  separately 

5f)0 

4 

— 

<>•■2 

580 

5 

— 

0-3  .. 

580 

5 

— 

0-4  ,, 

580 

5 

— 

05  .. 

560 

4 

6  pt-r  cent.  Roller 

— 

490 

2 

6  , 

o- 1  adtled  separately 

530 

3 

6  , 

o- 1  dried  with  milk 

540 

4 

6  . 

o  i  adiled  separately 

540 

4 

6  . 

o-z  dried  with  milk 

550 

4 

6  . 

0-3  added  separately 

560 

4 

6  . 

0-3  dried  with  milk  . 

550 

4 

6  , 

, ,  Spray 

0-3  dried  with  milk 

550 

4 

6  , 

,,  Roller 

0-4  added  separately 

540 

4 

6  . 

•  *  $»  •  • 

0-4  dried  with  milk 

550 

4 

6  , 

»»  ** 

0-5  added  separately 

530 

3 

6  , 

. 

o'5  dried  with  milk 

550 

4 

TABLE  5 

THE  EFFECT  OF  ADDING 

HA'DROGENATED  PEANUT  OIL 

WITH  THE  MILK 

POWDER 

Skim  milk  powder 

Hydrogenated  peanut  oil 
Per  cent. 

Loaf  volume 
c.c. 

Texture 

— 

— 

550 

3 

— 

o-i  added  separately 

560 

4 

— 

0-2  ,,  ,, 

570 

5 

— 

0-3  .. 

590 

5 

— 

0-5  .. 

580 

5 

6  per  cent.  Roller 

— 

490 

2 

6  , 

o- 1  addetl  sepjarately 

530 

3 

6  . 

o- 1  dried  with  milk 

540 

4 

6 

0-2  added  separately 

550 

4 

6 

o‘2  dried  with  milk 

560 

4 

6 

0  3  added  separately 

570 

5 

6 

o'3  dried  with  milk 

56c 

4 

5 

0  5  added  separately 

540 

3 

6 

0-5  dried  with  milk 

560 

4 
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The  effect  on  bread  structure  and  loaf  volume  of  skim  milk  solids  containing  hydrogen 
ated  stearin  and  potassium  bromate. 


general  appearance  and  flavour  re¬ 
sembled  the  water  loaves  and  was 
in  no  way  comparable  to  the 
sweeter  type  of  bread  produced  in 
the  U.S.A. 

VV^hen  other  dairy  factories  at¬ 
tempted  to  produce  this  modified 
skim  milk  powder  containing 
G.M.S.  and  jx)tassium  bromate, 
difficulty  was  experienced  with  the 
roller  drying.  The  powder  curled 
up  against  the  doctor  knife,  and 
damp  areas  appeared  on  the 
rollers.  Increasing  the  steam 
pressure,  reducing  the  gap,  and 
reducing  the  feed  rate  improved 
the  drying  only  slightly.  Spray 
drying  presented  no  difficulty. 

Arrangements  were  made  with 
a  dairy  factory  to  roller  dry  a 
number  of  small  batches  of  skim 
milk  containing  G.M.S.  and  other 
additives.  •  Ordinary  unconcen¬ 
trated  skim  milk  dried  satisfac¬ 
torily  under  a  fairly  wide  range  of 
roller  settings.  Steam  pressure 
was  varied  from  the  normal  85 
p.s.i.  down  to  60  p.s.i.  and  the 
working  gap  between  the  rollers 
was  reduced  from  the  normal  60 
1000  in.  to  15/1000  in.  Neither 
of  these  alterations  unduly  affected 
the  drying  of  ordinary  skim 
milk,  apart  from  variations  in 
output. 

When  5  per  cent,  milk  solids 
weight  of  G.M.S.  was  added,  the 
skim  milk  would  not  dry  well  with 
any  of  the  steam  pressures  or  roller 
gaps  used.  There  was  a  slight  im¬ 
provement  with  a  reduced  gap. 
Potassium  bromate  did  not  appear 
to  affect  the  drying  in  any  way. 
The  addition  of  5  per  cent.  G.M.S. 
to  skim  milk  increased  the  rate  at 
which  it  passed  over  the  rollers  by 
approximately  30  per  cent.  Neither 


the  addition  of  10  per  cent,  milk 
solids  weight  of  corn  starch  nor 
I  per  cent,  soya  bean  lecithin  im¬ 
proved  the  drying  of  skim  milk 
containing  G.M.S.  nor  did  the  use 
of  concentrated  skim  milk  (S.G. 
I- 10)  instead  of  unconcentrated 
milk  overcome  the  drying  diffi¬ 
culties.  Mixtures  were  then  pre¬ 
pared  in  which  part  of  the  G.M.S. 
was  replaced  by  hydrogenated 
stearin,  the  total  addition  being 
maintained  at  5  per  cent.  The 
milk  dried  satisfactorily  when  the 
ratio  of  hydrogenated  stearin  to 
G.M.S.  was  3  to  I  or  higher.  With 
equal  parts  of  G.M.S.  and  hydro¬ 
genated  stearin  the  skim  milk 
could  be  dried,  but  with  difficulty. 

Several  dairy  factories  which 
had  difficulty  in  drying  the  5  per 
cent.  G.M.S.  product  have  suc¬ 
cessfully  dried  the  i  per  cent,  of 
G.M.S.  4  per  cent,  hydrogenated 
stearin  product.  Commercial  bak¬ 
ing  trials  using  3  per  cent,  to  6  per 
cent,  of  this  modified  skim  milk 
powder  have  given  most  satisfac¬ 
tory  results.  The  loaves  obtained 
have  been  very  similar  to  those 
made  from  powder  containing  5 
per  cent,  of  G.M.S. 

Method  of  Manufacture 

The  method  of  manufacture  of 
this  modified  skim  milk  powder  js 
summarised  in  the  following  in¬ 
structions  : 

I.  For  every  100  gallons  of 
skim  milk  4  lb.  of  fully  hydrogen¬ 
ated  stearin,  i  lb.  glyceryl  mono¬ 
stearate  (or  5  lb.  of  a  commercial 
blend  of  the  two)  and  i  to  i  gallon 
of  water  are  mixed  together.  The 
mixture  is  heated  with  a  steam 
hose  until  the  temperature  ap¬ 
proaches  boiling  point  and  the 


emulsion  agitated  until  the  tem¬ 
perature  drops  to  about  I20°F. 
The  emulsion  should  be  quite 
stable  at  temperatures  below 
I2o‘’F. 

2.  The  skim  milk  is  preheated 
to  185°  to  I90°F.  for  30  minutes. 

3.  If  concentrator  is  available 
the  milk  is  concentrated  to  one- 
half  or  one-third.  This  step  is  not 
essential :  unconcentrated  skim 
milk  is  quite  satisfactory. 

4.  9‘5  grams  of  potassium  bro¬ 
mate  are  dissolved  in  approxi¬ 
mately  h  pint  of  water. 

5.  To  100  gallons  of  the  pre¬ 
heated  milk,  or  its  equivalent  in 
concentrate,  all  the  stearin  emul¬ 
sion  and  the  potassium  bromate 
solution  are  added  while  the  milk 
is  still  hot.  The  milk  is  thoroughly 
agitated  to  ensure  even  dispersion 
of  the  ingredients.  If  concen¬ 
trated  skim  milk  is  used,  the 
stearin  emulsion  must  be  added 
after  concentration. 


Roller  and  Spray  Dry  ing 

It  may  be  found  necessary  to 
reduce  the  normal  gap  between  the 
rollers  and  to  raise  the  steam  pres¬ 
sure.  A  gap  of  25  / 1000  in.  is 
suggested,  but  this  will  vary  with 
different  rollers.  During  drying  it 
is  essential  to  keep  scorching  to  a 
minimum  as  a  dark  powder  will 
affect  the  colour  of  the  bread  ad¬ 
versely. 

If  a  spray  drier  is  used  a  slightly 
better  product  can  be  made  by 
using  5  lb.  of  glyceryl  monostear¬ 
ate  per  100  gallons  of  original 
skim  milk  instead  of  4  lb.  hydro¬ 
genated  stearin  plus  i  lb.  glyceryl 
monostearate  as  in  step  i.  This 
particular  form  of  the  product  can 
be  dried  only  by  the  spray  pro¬ 
cess  and  difficulties  will  be  encoun¬ 
tered  if  roller  drying  is  attempted. 

This  powder  has  approximately 
the  same  keeping  quality  as  ordin¬ 
ary  dried  skim  milk  and  can  be 
packaged  in  the  same  moisture- 
proof  containers. 

Appendix. — In  test  bakes,  the 
following  basic  formula  was  used : 

Flour  . .  . .  . .  300  g. 

Salt  . .  . .  . .  6  g. 

('ompressfd  yeast  . .  6  g. 

Improver*  ..  ..  I’S  g- 

Water  . .  . .  . .  Variable 

*  The  improver  consysted  of  a  liase  of 
malt  Hour  containing  8  per  cent,  am¬ 
monium  chloride  and  0  2  per  cent,  potas¬ 
sium  bromate. 
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The  yeast  was  stirred  into  50  c.c. 
of  water  to  give  a  homogeneous 
sus{)ension.  A  further  50  c.c.  of 
water  was  used  to  dissolve  the  salt 
and  improver.  Any  other  dry  in¬ 
gredients  were  thoroughly  mixed 
into  the  flour  before  any  liquor  was 
added.  The  yeast  suspension  was 
stirred  into  the  flour,  followed  by 
the  salt-improver  solution.  Suf¬ 
ficient  water  was  added  to  bring 
the  dough  to  the  correct  consist¬ 
ency.  The  dough  was  mixed  for 
two  minutes  at  slow  speed  in  a 
laboratory  model  Hobart  mixer. 
The  water  temperature  was  ad¬ 
justed  to  give  a  final  dough  tem¬ 
perature  of  26*6“C.  When  mixed, 
the  dough  was  placed  in  a  metal 
trough  in  a  proving  cabinet  main¬ 
tained  at  26-6°C.  and  95  per  cent, 
relative  humidity.  After  150  min¬ 
utes  the  dough  was  punched  to 
expel  the  gas.  One  hundred  and 
ninety-five  minutes  after  mixing, 
three  155  g.  dough  pieces  were 
scaled  off.  Each  dough  piece  was 
rounded  eight  times  by  hand, 
passed  through  a  sheeting  roll 
twice  and  square  moulded  by 
hand.  The  moulded  dough  pieces 
were  then  placed  in  the  baking  tins 
for  final  proving.  This  final  prov¬ 
ing  was  allowed  to  continue  until 
the  dough  pieces  had  risen  to  a 
fixed  height.  The  loaves  were 
baked  in  a  rotating  hearth  oven 
for  20  minutes  at  235  “C. 

The  mean  volume  of  three  repli¬ 
cate  loaves  as  measured  by  dis¬ 
placement  of  rape  seed  was  ac¬ 
cepted  as  the  main  guide  to  baking 
quality.  A  maximum  of  five 
marks  was  also  given  for  texture. 
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A  Text-book 

Glycerol,  or  glycerin,  is  a  chem¬ 
ical  about  which  most  people  think 
they  know  all  there  is  to  know, 
until  they  require  some  special  in¬ 
formation  about  it  and  are  unable 
to  find  it  readily  in  the  literature. 
The  American  Chemical  Society 
has  now  collected  most  of  this  in¬ 
formation  in  a  recently  published 
monograph*  of  some  460  pages 
dealing  with  its  history  and  econ¬ 
omics,  natural  sources,  methods  of 
production,  refining,  analysis, 
physical  properties,  chemical 
properties,  physiological  action, 
and  uses. 

It  is  refreshing  to  read  in  the 
preface  to  this  volume  that  the 
dividing  line  between  pure  and 
applied  science  is  so  fast  becom¬ 
ing  nebulous  that  the  American 
Chemical  Society  has  combined  its 
two  editorial  boards,  and  issues 
one  volume  on  a  particular  sub¬ 
ject  for  all  purposes  and  for  all 
users. 

It  is  also  pleasant  to  see  that 
Great  Britain  is  given  first  place 
in  an  American  volume  as  one 
of  the  major  world  producers  of 
glycerol,  although  this  production 
is  now  only  about  one-third  of  that 
of  the  United  States.  In  spite  of 
its  large  production,  the  United 
States  is  still  an  importing  country. 

Complete  descriptions  are  given 
of  the  preparation  of  glycerol,  the 
underlying  principles  of  which 
have  changed  very  little,  although 
the  operational  procedure  has 
altered  considerably  in  recent 
years.  In  view  of  the  difficulties 

•  Glycerol.  A.C.S.  Monograph  No. 
1 17,  edited  by  Carl  S.  Miner  and  N.  N. 
Dalton.  Pp.  460  +  xiv.  Reinhold  Pub¬ 
lishing  Corporation  and  Chapman  and 
Hall.  Price  obs.  net. 


Klingender),  the  Korumburra  Co¬ 
operative  Dairy  Co.,  and  the  Pro¬ 
ducers  Distributing  Society.  Our 
thanks  are  also  due  to  the  many 
bread  manufacturers  who  co-oper¬ 
ated  in  many  commercial  baking 
tests. 
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liable  to  be  encountered  with 
emulsions  in  the  production  of 
glycerol,  these  improved  tech¬ 
niques  would  repay  study  by  any 
manufacturer  who  has  to  cope 
with  similar  problems.  This  sec¬ 
tion  and  the  chapter  dealing  with 
the  physical  properties  of  glycerol 
are  probably  the  most  valuable 
and  satisfying  portions  of  the 
volume. 

Various  standard  requirements, 
both  American  and  British,  are 
quoted  at  length,  together  with 
full  information  concerning  chemi¬ 
cal  and  physical  methods  of  analy¬ 
sis.  The  study  of  a  short  chapter 
devoted  to  the  physiological  effects 
of  glycerol  indicates  that  the  risks 
attaching  to  its  use  are  so  small  as 
to  be  insignificant.  The  least  satis¬ 
fying  chapter  is  the  one  dealing 
with  the  uses  of  glycerol  and,  in 
this  connexion,  it  is  to  be  regretted 
that  the  excellent  article  on  ‘  ‘  Gly¬ 
cerin  and  its  Substitutes  in  Indus¬ 
try  ”  by  W.  F.  Darke  and  E. 
Lewis  {Chem.  and  Ind.,  1928,  VI, 
pp.  1073-1092)  appears  to  have 
been  completely  overlooked. 

While  the  bibliography  at  the 
end  of  each  chapter  is  large,  few 
references  are  found  to  the  work 
of  British  authors,  even  those 
given  to  Prof.  Hilditch  being 
taken  from  American  sources. 

After  a  careful  perusal  of  this 
otherwise  comprehensive  volume 
it  is  amazing  to  find  that  a  sub¬ 
stance  of  which  the  annual  world 
production  is  some  500,000,000 
lb.  is  still  derived  almost  entirely 
from  natural  oils  and  fats  and  that 
neither  synthetic  processes  nor 
fermentation  methods  have  yet 
ventured  into  serious  competition. 
— T.  McL. 
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Antibiotic  Infusions  into  Fresh  Meat 


Exploration  of  the  possibility  of 
processing  fresh  meat  by  carcass 
infusion  at  slaughter,  in  order  to 
improve  and  standardise  quality, 
has  led  to  experiments  with  infu¬ 
sion  of  antibiotics.  It  was  hoped 
that  such  treatment  might  control 
deep  spoilage  in  the  absence  of  im¬ 
mediate  chilling  and  thus  afford 
an  opportunity  for  improvement 
in  tenderness,  juciness,  and  fla¬ 
vour. 

After  preliminary  investigation 
had  indicated  that  organisms  re¬ 
siding  in  the  lymph  nodes  had  a 
close  relationship  to  deep  spoilage, 
aureomycin  was  selected  to  deter¬ 
mine  whether  its  infusion  could 
arrest  spoilage.  After  checking 
against  non-infused  controls,  it 
was  found  that  not  only  did  the 
antibiotic  reduce  bacterial  popula¬ 
tion  in  the  lymph  nodes  of  beef 
rounds  held  at  3°C.  for  48  hours, 
but  it  also  kept  the  meat  sound 
when  the  rounds  were  held  at  75° 
to  85 'F.  for  76  hours. 

A  majority  of  the  non-infused 
controls  soured  when  held  48  to  72 
hours  without  refrigeration.  In 
these  exi)eriments  the  rounds  were 
e.xcised  hot  from  conventionally 
dressed  carcasses  and  tfiose  in¬ 
fused  were  pumped  with  saline 
containing  aureomycin  so  as  to 
put  approximately  2  p.p.m.  of  the 
antibiotic  into  the  meat. 

Infusion  of  whole  animals  was 
carried  ouf  on  seven  lower  grade 
cattle  ranging  between  700  and 
1,200  lb.  The  animals  were 
stunned,  the  carotid  arteries  ex¬ 
posed,  the  jugular  veins  severed 
and  one  carotid  artery  was  cannu- 
lated,  using  a  tube  attached  to  a 
pickle  pumj).  It  was  possible  to 
infuse  the  whole  animal  in  five  to 
15  minutes.  After  infusion,  the 
animals  were  dressed  in  the  usual 
manner. 

One  side  was  immediately  chilled 
whereas  the  other  was  allowed  to 
stay  at  room  temi>erature  for  48 
hours  prior  to  chilling.  The  sides 
were  studied  for  bacterial  jx)pula- 
tions  and  aureomycin  residues  in 
different  tissue  and  the  meat  was 
tested  for  tenderness,  moisture, 
and  total  nitrogen. 

V^ery  few  organisms  were  pres¬ 
ent,  even  in  the  sides  where  re¬ 
frigeration  was  delayed.  The 
greatest  numbers  were  present  in 


the  sides  held  at  room  temperature 
for  48  hours,  but  none  spoiled. 
The  counts  in  these  decreased 
markedly  when  refrigerated. 

In  all  seven  animals  as  with  the 
rounds,  no  flavour  differences 
were  noted  which  could  be  attri¬ 
buted  to  infusion  with  aureomycin. 
The  infused  beef  appeared  to  be 
somewhat  more  moist,  possibly 
owing  to  the  flushing  of  the  co- 
agulable  blood  and  its  replacement 
with  a  clear  liquid.  The  nitrogen 
moisture  ratio  was  slightly  lower 
for  the  infused  meat.  To  deter¬ 
mine  whether  these  difficulties 
might  be  overcome,  the  concentra¬ 
tion  of  the  antibiotic  was  increased 
threefold  and  the  volume  of  infu- 
sate  was  decreased  to  one-third. 
This  prevented  excessive  moisture 
on  the  cut  surface  and  apparently 
sufficient  antibiotic  penetrated  the 
meat . 

No  adverse  colour  or  paleness 
resulted  from  infusion  of  any 
animal,  but  there  was  an  unex¬ 
pected  colour  improvement  in  the 
side  which  was  kept  at  room  tem¬ 
perature.  It  had  not  been  exjiected 
and  was  observed  in  the  last  three 
cases. 

The  loin  steaks  from  the  refrig¬ 
erated  sides  were  markedly  less 
tender  than  those  from  the  other 
sides.  In  fact,  the  steaks  from 


The  fault  of  verbiage  oft-times 
noticeable  in  technical  books,  is 
notably  absent  from  a  recent  one* 
on  the  construction  and  equipment 
of  a  cider  factory.  It  does  not  con¬ 
tain  an  unnecessary-  sentence,  yet 
there  is  nothing  omitted  that  the 
reader  requires  to  know.  A  Tech¬ 
nical  Publication  of  the  Rural  En¬ 
gineering  Service  of  the  French 
Ministry  of  Agriculture,  it  has 
been  admirably  translated  by  Dr. 
\'.  L.  S.  Charley,  Miss  Pamela  M. 
Mumford,  and  ^Ir.  E.  J.  Martin. 

The  book  is  divided  into  18 
chapters  and  contains  54  diagrams 
clearly  showing  the  layout  of  the 
different  sections  of  the  factory, 

*  The  Cider  Factory.  Plant  and  Lay¬ 
out.  Fp.  loi  -  xii.  with  54  diagrams. 
Leonard  Mill  Limited.  Price  20s.  net. 


the  sides  kept  at  room  temperature 
for  48  hours  and  then  chilled  out 
were  as  tender  at  five  days  post¬ 
mortem  as  the  others  were  at  two 
weeks  post-mortem. 

The  eating  quality  of  the  infused 
meat  was  satisfactory,  and  indis¬ 
tinguishable  from  that  of  normal 
meat.  All  the  meat  in  this  study, 
amounting  approximately  to  6,000 
lb.,  was  consumed  by  people  con¬ 
cerned  with  the  investigations. 
No  adverse  re{X)rt  was  received 
which  in  any  way  was  attribut¬ 
able  to  infusion  or  to  the  anti¬ 
biotic. 

Further  tests  showed  that  the 
aureomycin  disappeared  from  both 
rounds  and  carcasses  by  the  end 
of  five  days  in  the  case  of  meat 
which  was  chilled  after  a  delay. 
The  antibiotic  disappeared  more 
slowly  in  the  case  of  meat  which 
was  chilled  immediately  after  in¬ 
fusion. 

Processing  meat  by  infusion  be¬ 
fore  dressing  at  slaughter  presents 
some  packinghouse  problems. 
There  is  also  the  jiroblem  of  meat 
inspection.  Nothing  was  encoun¬ 
tered  in  the  studies  to  indicate  that 
these  arc  insurmountable. 

■Abstract  of  a  pa|)*T  "  Observations  on 
I'rcsh  .Meat  I’rocessed  by  the  Infusion  of 
.\ntil)iotics.”  l)y  H.  H.  Weiser.  H.  S. 
Ooldlierg.  \.  K.  ('ahill,  L.  E.  Kunkle, 
and  F.  Deatherage,  presented  at  the 
annual  meeting  of  the  Institute  of  Food 
Technologists  in  Boston,  June,  1953. 


with  details  of  the  equipment  re¬ 
quired.  W'e  arc  taken  step  by  step 
through  the  process,  from  the  re¬ 
ception  of  the  fruit,  its  milling,  the 
keeving  and  racking  of  the  juice, 
and  refrigeration,  to  the  handling 
of  by-products,  such  as  the  drying 
of  the  pomace  and  the  distillation 
of  alcohol  from  lees  from  the  keev¬ 
ing  and  racking  process  and  from 
ciders  of  poor  quality  or  from 
those  which  are  surplus  to  require¬ 
ments  on  account  of  a  heavy  crop. 

It  would  be  difficult  to  over¬ 
estimate  the  value  of  this  excellent 
book,  not  only  for  those  contem¬ 
plating  cider  making  ab  initio,  but 
also  for  those  already  in  produc¬ 
tion  who  are  desirous  of  obtaining 
authentic  and  clear  information  on 
extensions  or  rearrangement  of 
their  existing  layouts. 


The  Cider  Faelorv 
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Disinfestation  of  Ships^  Holds 

The  expense  and  trouble  involved  in  shutting  down  ships  for  fumigation  agaiast  infestation 
prompted  Mr.  T.  H.  Clarke,  Marine  Superintendent  of  Chandris  (England)  Ltd.,  to  seek  advice 
concerning  alternative  methods.  As  a  result  of  discussions  with  Mr.  J.  L.  Hitchon,  senior 
entomologist  to  Insecta  Laboratories,  who  had  been  concerned  in  the  carrying  out  of  compre¬ 
hensive  field  trials  in  Lagos  last  year  as  entomologist  to  the  Insecticide  and  Fungicide  Research 
Council,  certain  recommendations  were  made,  culminating  in  a  trial  to  determine  whether  a 
new  method  of  fogging  could  be  used  to  reduce  or  entirely  eliminate  the  need  for  fumigation 
against  infestation  aboard  grain  ships. 


/~^NCE  the  original  conception 
^^had  been  worked  out,  Mr. 
Clarke  and  Mr.  Hitchon  proceeded 
to  occupy  themselves  with  prob¬ 
lems  of  its  application.  The  re¬ 
quirements  demanded  for  any  pro¬ 
posed  fumigation  equipment  were : 

1.  It  must  be  portable. 

2.  It  must  be  capable  of  deal¬ 
ing  with  widely  differing  shapes 
of  ships. 

3.  It  must  disseminate  a  light 
residual  fog  on  all  surfaces  in  a 
short  time,  without  the  necessity 
for  the  intervention  of  skilled 
operators. 

As  these  requirements  had  been 
satisfactorily  met  by  the  use  of 
Microsol  mechanical  fog  genera¬ 
tors  in  one  form  or  another  in 
other  industries,  notably  milling, 
grain  storage,  and  food  prepara¬ 
tion,  it  was  thought  probable  that 
such  types  of  generator  would  be 
suitable  for  the  present  purpose. 

Equipment  and  Insecticide  Used 

From  the  various  models  avail¬ 
able,  Model  202,  electrically 
driven,  was  considered  suitable  to 
deal  with  the  various  sizes  of  ships’ 
holds  to  be  treated.  The  doubt  as 
to  whether  the  smaller  particle  size 
(60  Mm)  of  the  “  fog  ”  would  have 
sufficient  velocity  to  reach  high  up 
to  the  underside  of  'tween-deck 
holds  from  the  floors  of  the  main 
holds,  a  distance  of  between  40 
and  45  feet,  was  dispelled  after 
tests  were  made  to  evaluate  the 
closed  space  output  and  throw 
characteristics,  using  Shell  Risella 
17  oil  as  the  base  material.  The 
effect  of  using  this  heavy  material 
was  to  slow  down  the  throughput 
and  sustain  the  particles  intact  for 
long  periods,  whereby  the  recircu- 
latory  and  turbulent  effect  of  the 
Microsol  equipment  could  be  used 
to  the  best  advantage. 

In  order  that  the  treatment 

Food  Manufacture — October,  1953 
[ol 


would  remain  effective  for  some 
period  between  applications,  the 
employment  of  an  insecticide  with 
special  properties  was  necessary; 
in  this  connexion,  the  advice  of 
Mr.  J.  M.  Holborn  of  the  Cooper 
Technical  Bureau  was  sought.  It 
was  eventually  decided  that  the 
best  material  to  use  would  be  Py- 
buthrin  44,  a  non-toxic  and  non¬ 
tainting  insecticide  which  has  the 
additional  advantage  of  activating 
the  insects  hiding  in  holes  or 
crevices.  In  addition,  it  has  a  re¬ 
sidual  life,  especially  when  used  in 
dark  locations;  this  life  can  be  re¬ 
newed  easily  with  the  Microsol 
frequent  light  fogging  technique 
which  it  was  decided  to  adopt  for 
this  particular  trial. 

Selection  of  Ship 

For  the  trials,  it  was  necessary 
to  select  a  ship  which  had  dis¬ 
charged  its  grain  cargo  and  was  in 
ballast  or  in  dry  dock  so  that  the 
whole  test  could  be  carried  out  in 
the  presence  of  the  ship’s  officers 


and  the  experiment  repeated  if 
necessary.  Accordingly,  arrange¬ 
ments  were  made  by  Chandris 
(England)  Ltd.  to  carry  out  trials 
aboard  the  S.S.  Ivor  Jenny,  a 
vessel  of  some  9,700  tons,  which 
had  recently  discharged  a  cargo  of 
grain.  Arrangements  were  also 
made  for  Mr.  J.  D.  Norris,  the 
local  representative  of  the  Ministry 
of  Agriculture  and  Fisheries,  In¬ 
festation  Division,  to  attend  and 
make  any  further  tests  that  might 
be  necessary. 

As  it  was  necessary  for  the  trials 
to  be  carried  out  with  the  support 
of  the  Canadian  Authorities,  the 
ships  concerned  coming  under 
docking  facilities  and  infestation 
control  in  Canadian  fxjrts,  it  was 
arranged  that  Mr.  Hitchon  hold  a 
watching  brief  and  forward  re¬ 
ports  on  the  trials. 

At  a  preliminary  meeting  on  the 
day  prior  to  the  trials,  a  full  dis¬ 
cussion  was  held  at  which  were 
present:  Mr.  J.  H.  Clarke  (Marine 
Superintendent,  Chandris  (Eng- 


The  only  items  of  equipment  used  during  the  trial  were  the  three  Model  20S  Microsol 
mechanical  generators. 
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One  of  the  Microsol  units  in  position  in  the  Mo.  i  hold. 


land)  Ltd.);  Mr.  J.  D.  Norris 
(Area  Inspector,  Ministry  of  Agri¬ 
culture  and  Fisheries);  Mr.  J.  L. 
Hitchon  (Insecta  Laboratories 
Ltd.);  Mr.  J.  M.  Holbom  (Cooper 
Technical  Bureau);  Mr.  J.  L. 
Procter  (Cooper,  McDougall  and 
Robertson);  Mr.  E.  Bennett 
(Leonard  Hill  Ltd.);  Mr.  W, 
Simpson  (South  American  repre¬ 
sentative  of  Cooper,  McDougall 
and  Robertson);  and  Mr.  J.  F. 
Clancy  and  Mr.  K.  W.  Hole 
(directors  of  Microsol  Industries 
Ltd.). 

During  this  meeting  details  of 
the  technique  of  application  were 
given  and  it  was  agreed  that  on 
the  following  day  work  on  the 
most  difficult  application  of  all, 
that  of  fogging  No.  2  hold,  which 
has  a  total  capacity,  including 
shelter  deck,  of  140,000  cu.  ft., 
should  be  carried  out,  the  conten¬ 
tion  being  that  if  this  were  success¬ 
ful,  then  the  other  holds  would  be 
comparatively  simple  to  treat. 

Trial  Procedure 

For  the  purpose  of  the  trial,  three 
Mfxiel  202  mechanical  fog  genera¬ 
tors  with  additional  lengths  of 
lead  were  used.  The  insecticide 
was  Pybuthrin  44.  While  arrange¬ 
ments  were  l>eing  finalised,  all  the 
grain  holds  were  surveyed  and  it 
was  found  that  there  was  ver\'  little 
infestation,  a  tribute  to  the  condi¬ 
tions  of  the  ship  since  leaving  a 
('anadian  port  loaded  with  grain 
some  30  days  previously.  It  was 
also  repcjrted  that  there  had  been 
no  time  for  cleaning  the  ship  and 


that  no  cleaning  down  could  be 
carried  out  in  No.  2  hold  before 
the  trial.  For  the  purposes  of  this 
trial  only  the  lower  hold  was  re¬ 
garded  as  treated.  The  shelter 
deck  would,  in  practice,  require 
separate  treatment. 

VV'hile  the  equipment  for  the 
trials  was  being  set  up,  a  pre¬ 
liminary  demonstration  with  a 
Model  202  was  given  in  the  crew 
and  officers’  quarters,  galleys,  and 
stores,  during  which  a  large  num¬ 
ber  of  pests  were  killed  in  a  total 
running  time  of  six  minutes,  the 
overall  time  including  connecting, 
disconnecting,  and  filling  the  gen¬ 
erator  being  15  minutes.  The  in¬ 
secticide  used  was  Pybuthrin  33, 
which  is  based  on  odourless  kero¬ 
sene. 


Meanwhile  in  No.  2  hold  the 
entomologists  made  an  inspection 
and  Mr.  Norris,  accompanied  by 
his  assistant  Mr.  Rhynehart,  set 
out  Petri  dishes  containing  grain 
weevils,  while  Mr.  Holborn  placed 
filter  papers  at  strategic  points  in 
the  hold  for  subsequent  determin¬ 
ation  of  insecticide  residues. 

Rate  of  Application  of  Spray 

Mr.  Holborn  stated  that  the  re¬ 
commended  rate  of  application  of 
Pybuthrin  44  as  a  residual  spray 
was  normally  one  gallon  to  2,000 
sq.  ft.  Therefore  10  gallons  of  in¬ 
secticide  should  be  applied  in  hold 
2,  assuming  that  a  proportion  of 
the  insecticide  would  reach  the 
shelter  deck.  Since  it  was  under¬ 
stood  that  two  further  treatments 
were  to  be  carried  out  while  the 
ship  was  in  ballast  at  sea,  it  was 
finally  agreed  that  three  gallons  of 
Pybuthrin  44  should  be  applied 
each  time,  i.e.  a  total  of  nine 
gallons  for  approximately  20,000 
sq.  ft.  (94,000  cu.  ft.),  and  the 
former  amount  wa^  used  in  the 
present  trial. 

At  first  sight,  it  did  not  seem 
possible  that  these  three  small 
machines,  each  weighing  12  lb., 
would  in  any  way  be  capable  of 
fogging  so  large  a  space  without 
being  moved  alx)ut  and  carried  on 
ladders  up  the  sides  of  the  hold. 
The  three  machines  were  started, 
arranged  longitudinally  along  the 
starboard  side,  pointing  into  the 
fore  and  aft  corners  of  the  hold 
and  abeam  respectively.  At  the 


The  test  in  progress. 
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end  of  fiv'e  minutes,  the  starboard 
half  of  the  hold  was  filled  with  a 
thick,  penetrating  fog  which  rose 
effectively  from  the  three  units. 
This  continued  until  the  hold  was 
completely  filled  with  the  insecti¬ 
cide,  and  the  deposit  started  to 
form  on  various  prepared  surfaces, 
such  as  glass  plates,  and  in  the 
Petri  dishes  where  grain  weevils 
had  been  placed.  By  climbing  the 
limber  boards  it  was  possible  to 
examine  the  density  of  the  fog  at 
the  top  of  the  hold,  and  at  this 
point  it  became  impossible  to  see 
any  difference  in  density  between 
the  top  and  the  bottom.  Close 
examination  by  torch  beam  re¬ 
vealed  that  high  turbulence  and 
therefore  velocity  had  been  im¬ 
parted  to  the  fog,  and  that  the  air 
recirculation  and  movement  were 
sufficient  to  give  impact  velocity 
to  the  billions  of  droplets  released 
into  the  air  every  minute. 

Length  of  Fogging  Operations 

The  machines  each  hold  3^  Im¬ 
perial  pints,  and  it  was  therefore 
necessary  to  top  up  with  Py- 
buthrin  44 — easily  accomplished 
without  stopping  the  machines. 
Since  masks  were  worn  as  a  con¬ 
venience  and  to  avoid  breathing  in 
oil-laden  air,  those  present  stayed 
in  the  hold  for  23  minutes,  the 
time  taken  for  the  three  machines 
to  be  discharged. 

Refilling  and  replacing  the  ma¬ 
chines  took  five  minutes,  and  the 
tests  were  then  repeated  on  the 
port  side.  Before  starting  them, 
however,  one  machine  was  used 
for  fogging  the  bilges.  The  boards 
were  kept  in  positions  except 
those  at  either  end  and  the  ma¬ 
chine,  used  as  a  hand  gun,  was 
directed  through  the  large  holes  in 
the  supporting  ribs  in  such  a  way 
that  penetration  was  observed  to 
the  middle  position.  The  second 
half  of  the  hold  was  then  fogged, 
this  time  taking  21  minutes. 

Results  of  Trial 

An  examination  of  the  weevils 
in  all  the  Petri  dishes  showed  them 
all  to  be  moribund  or  dead,  and 
these  were  taken  away  for  observa¬ 
tion  and  the  preparation  of  a  re¬ 
port.  The  deposit  on  the  test 
papers  is  also  being  reported  upon. 

The  Ivor  Jenny  is  proceeding  to 
Hamburg,  thence  to  Japan,  and 
from  Tokio  it  will  be  possible  to 
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carry  out  the  technique  while  in 
passage  to  a  Canadian  port  for 
loading  with  grain. 

The  following  conclusions  were 
arrived  at  as  a  result  of  the  Ivor 
Jenny-'  trials: 

1.  The  frequent  light  fogging 
technique  using  Pybuthrin  44  is 
feasible. 

2.  The  carrying  out  of  the 
normal  routine  hygiene  cleaning 
prior  to  spraying  will  greatly  assist 
the  effectiveness  of  subsequent 
hold  spraying  by  Microsol  units. 

3.  Ships’  personnel  need  no 
training  to  use  the  equipment,  but 


Improvements  in  productivity  in 
British  industry  depend  upon  a 
proper  appreciation  of  materials 
handling  and  materials  processing 
by  management,  foremen,  and 
operators  and  of  the  importance  of 
planning,  organisation,  and  -de¬ 
signing  for  production ;  on  the 
employment  of  more  qualified  en¬ 
gineers  on  the  production  side; 
and  up>on  production  research  be¬ 
ing  given  the  same  status  as  pro¬ 
duct  research. 

These  conclusions  were  reached 
in  a  paper  on  materials  handling 
and  processing  read  by  Mr.  L. 
Landon  Goodman,  B.Sc.,  A.M.I. 
Mech.E.,  A.M.I.E.E.,  at  a  recent 
meeting  of  the  Royal  Society  of 
Arts. 

Mr.  Goodman  said  that  all 
major  industrial  operations  could 
be  divided  into  two  fields — ma¬ 
terials  handling  and  materials 
processing.  Materials  handling 
was  defined  as  the  technology'  em¬ 
bracing  the  movement  and  storage 
of  everything  within  an  industrial 
establishment,  improved  materials 
handling  resulting  in  increased 
productivity  and  better  utilisation 
of  premises,  upgrading  of  labour, 
reduction  in  accidents  to  per¬ 
sonnel  and  products,  and  a  con¬ 
sistent  level  of  production. 

Materials  processing  was  de¬ 
scribed  as  the  technology'  covering 
those  operations  through  which 
material  passed  during  the  course 
of  manufacture  and  which  changed 
its  form  or  composition.  Blend¬ 
ing  of  handling  and  processing 
led  to  uniform  flow,  improved 
process  loading,  reduction  to  a 
minimum  of  inter-process  stores. 


must  be  shown  how  to  clean  out 
the  machines  after  use. 

4.  There  is  obviously  a  great 
saving  in  cost  compared  with  gas 
fumigation  methods  in  port.  -In 
conjunction  with  the  latest  rodent 
killing  technique,  the  Microsol 
frequent  light  fogging  technique  is 
worth  serious  consideration  by  all 
shipping  lines. 

5.  In  the  accommodation  of  a 
ship  it  is  possible,  using  a  frequent 
light  fogging  technique,  to  clear 
away  and  hold  down  infestation  at 
the  cost  of  a  few  shillings  per 
week. 


elimination  of  bottlenecks,  and 
better  utilisation  of  labour,  while 
the  overall  pulse  of  an  organisa¬ 
tion  beats  more  quickly  and  more 
regularly. 

Tracing  the  origins  of  mechani¬ 
cal  handling,  Mr.  Goodman 
said  that  according  to  historical 
writers  the  Assyrians  were  ac¬ 
quainted  with  mechanical  con¬ 
trivances  which  were  unknown 
today  or  which  were  looked  upon 
as  modem  inventions.  The  pulley 
was  used  in  Nineveh  for  raising 
water  in  the  ninth  century'  b.c. 

In  1775,  Arkwright  was  able  .to 
send  raw  cotton  into  a  mill  and 
bring  out  the  thread,  almost  the 
whole  work  being  done  by  ma¬ 
chine,  while  in  1808  the  Ports¬ 
mouth  pulley  block  factory,  using 
special  machinery  designed  by' 
Brunell,  had  an  output  of 
160,000  blocks  a  year  produced 
by  10  unskilled  men  who  did  the 
work  previously  done  by  no 
men.  During  the  years  1854-55, 
10,000  shells  a  day  passed 
through  the  Royal  Laboratory, 
Woolwich,  about  which  it  was 
said,  “the  shells  never  touched 
the  ground.” 

Mr.  Goodman  gave  an  account 
of  the  various  handling  devices 
used  at  the  present  time,  which 
could,  with  advantage,  be  used  in 
greater  numbers.  These  devices 
included  cranes  of  various  kinds, 
lifts,  roller  chain  and  belt  con¬ 
veyors,  elevators,  and  battery 
electric  trucks.  Incidentally,  he 
pointed  out  that  the  first  industrial 
battery  electric  truck  was  pro¬ 
duced  in  IQ06  in  Pennsylvania. 


Materials  Handling  in  Industry 


399 


Dr.  L.  A.  Jordan  {left)  receiving  the  Society’!  Medal  for  1953  from  the  President,  Mr. 
Prancis  Curtis.  Afterwards  Dr.  Jordan  gave  the  Medallist’s  address,  which  he  called 
”  Speaking  of  Science.”  Watching  the  presentation  are  Dr.  L.  H.  Lampitt,  hon. 
foreign  secretary  of  the  Society  (left),  and  Mr.  J.  M.  Leonard,  hon.  treasurer. 


S.C.I.  at  Xottin^ham 


Reference  was  made  to  the  com¬ 
mittee  established  during  the  year 
under  the  chairmanship  of  Sir  Eric 
R ideal  to  consider  the  structure  of 
the  Society  from  the  point  of  view 
of  present-day  needs  and  future 
development  and  expansion  at  the 
business  meeting  held  during  the 
recent  annual  general  meeting  of 
the  Society  of  Chemical  Industry 
at  Nottingham.  This  matter  was 
also  touched  upon  in  two  speeches 
by  Mr.  Francis  Curtis,  the  Presi¬ 
dent,  first  at  the  luncheon  provided 
by  the  Nottingham  section  and 
again  at  the  annual  dinner.  Mr. 
Curtis  expressed  confidence  in  the 
continued  expansion  of  the  Society 
so  long  as  it  continued  to  adapt 
itself  to  the  developing  and  widen¬ 
ing  interests  of  industrial  chemists. 
In  his  view,  the  chemist  had  a 
still  greater  role  to  play  in  in¬ 
dustry,  not  only  in  production  and 
research,  but  also  in  management 
and  advertising. 

For  his  Presidential  Address, 
Mr.  Curtis  chose  the  subject  of 
“Science  as  Culture"  and  said 
that  there  had  been  complaints 
that  scientific  education  paid  too 
little  attention  to  the  humanities. 
In  the  last  25  years,  however, 
great  progress  had  been  made  in 
altering  this  in  nearly  all  the 
great  institutions  of  higher  learn¬ 
ing.  Students  of  the  liberal  arts, 
however,  still  received  too  little  in¬ 
struction  in  the  sciences,  although 
science  and  the  conflict  of  political 


ideologies  were  the  most  potent 
forces  in  the  modern  world. 

The  presentation  of  the  Society’s 
Medal  for  IQ53  to  Dr.  L.  A.  Jor¬ 
dan  was  followed  by  the  Medal¬ 
list's  address  entitled  “Speaking 
of  Science.” 

At  the  conclusion  of  the  annual 
dinner  came  the  formal  investiture 
by  the  President  of  his  successv)r. 
Sir  William  Ogg,  with  the  presi¬ 
dential  chain  and  insignia. 

In  addition  to  the  many  social 
events  and  factory  visits,  a  num¬ 
ber  of  scientific  papers  were  read 
during  the  course  of  the  meeting. 

Dr.  VV’.  A.  Sexton  of  I.C.I.,  dis¬ 
cussed  some  relationships  between 
chemical  constitution  and  biolog¬ 
ical  activity.  Prof.  R.  L.  Wain 
read  a  paper  on  “  Plant  Growth¬ 
regulating  Substances,"  and  Prof. 
A.  C.  Frazer  on  “The  Biochem- 
istr\'  of  Phospholipids." 

An  American  member  of  the 
Society,  Dr.  Foster  Dee  Snell, 
read  a  paper  on  “  Detergency  as 
Applied  to  Radiological  Decon¬ 
tamination."  Papers  were  also 
read  by  Dr.  S.  Coffey  on  “  Some 
Chemical  Problems  arising  in  the 
study  of  Anthroquinone  Dyes," 
Dr.  G.  M.  Dyson  on  “Advances 
in  the  Mechanical  Documentation 
of  Chemistry’,"  Dr.  D.  W.  Hill 
on  “  Inter-relation  of  Chemical 
Science  and  the  Textile  Industry," 
and  Prof.  F.  E.  King  on  “The 
Chemistry  of  VV^ood  extractives.” 


Tin  Keseart’h 

Among  the  research  projects  de¬ 
scribed  in  the  1952  report  of  the 
Tin  Research  Institute  is  the  pro¬ 
duction  of  a  new  bearing  metal 
based  on  an  alloy  of  aluminium 
carrying  up  to  30  per  cent,  of  tin. 
The  composition  of  the  alloy  can 
be  varied  to  give  a  wide  enough 
range  of  hardness  to  meet  all  the 
requirements  of  bearing  in  indus¬ 
try’,  while  the  fatigue  strength  of 
the  alloy  at  operating  tempera¬ 
tures  is  much  greater  than  that  of 
babbitts.  Many  tests  of  the  alloys 
have  been  made  on  the  Under¬ 
wood  bearing  testing  machines; 
the  frictional  qualities  are  satisfac¬ 
tory’  and  the  bearings  appear  to 
combine  high  fatigue  stren^h  with 
suitability  for  use  on  soft  steel 
shafts. 

The  problem  of  binding  these 
relatively  soft  alloys  to  a  rigid 
steel  backing  is  not  yet  solved  on 
a  basis  suitable  for  industrial  use, 
but  processes  have  been  devised 
which  have  enabled  trials  to  be 
organised. 

In  the  field  of  tinplate,  the  de¬ 
velopment  of  methods  of  assessing 
quality  have  been  continued,  with 
particular  reference  to  procedures 
capable  of  measuring  quickly  and 
accurately  the  thickness  of  the 
alloy  layer  in  electrolytic  tin¬ 
plate. 

Progress  has  been  made  in 
methods  of  appraising  the  corro¬ 
sion  behaviour  of  tinplate.  Labora¬ 
tory  scale  plant  has  been  devised 
for  producing  electro-tinplate  of 
reasonably  standard  quality  which 
has  been  of  material  assistance  in 
the  work  of  corrosion  testing. 

The  manufacture  of  organotin 
compounds,  hitherto  only  avail¬ 
able  in  the  United  States,  has  been 
started  in  England  and  is  now  be¬ 
ing  contemplated  by  some  chemi¬ 
cal  manufacturers  on  the  Conti¬ 
nent.  New  methods  of  prepara¬ 
tion  have  recently  been  devised 
by  the  Institute’s  research  workers 
in  Holland,  and  it  is  hoped  that 
these  processes  will  enable  organo¬ 
tin  compounds  to  be  manufactured 
more  cheaply  in  the  future. 

During  the  year,  a  considerable 
amount  of  information  has  been 
gathered  on  the  fungicidal  proper¬ 
ties  of  another  group  of  organotin 
compounds,  and  economical 
methods  of  manufacture  are  now 
being  investigated. 
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Lactic  Acid  Bacteria  in  the  Meat  Industry 

It  was  in  1873  that  Lord  Lister  described  the  occurrence  of  an  organism  in  sour  milk  which  he 
named  Bacterium  lacti$-  Thus  was  bom  the  recognition  of  a  group  of  micro-organisms 
popularly  referred  to  as  the  **  lactic  acid  bacteria,”  a  group  which  is  of  considerable  economic 
importance  in  many  of  the  food  industries. 


Three  of  the  lactic  acid  bac¬ 
teria  of  main  significance  in  the 
meat  industry  are  the  Lactobac- 
teriaceae,  namely  Lactobacillus, 
Leuconostoc,  and  Streptococcus. 
Since  no  such  classification  was  in 
existence  at  the  time  of  Lister's 
original  description  of  the  milk 
souring  organism,  many  years 
elapsed  until  it  was  renamed  Strep¬ 
tococcus  lactis,  a  name  which  is 
more  familiar  today. 

Like  so  many  other  foods,  meat 
and  meat  products  supply  ade¬ 
quate  nutrients  for  the  growth  of 
the  lactic  acid  bacteria.  In  the 
handling  and  curing  of  meats  it  is 
extremely  difficult  to  prevent  acci¬ 
dental  contamination  with  these 
bacteria.  They  represent  one  of 
the  most  common  groups  of  micro¬ 
organisms  encountered  in  meat 
foods  that  have  not  been  given  a 
severe  heat  process.  Because  of 
their  omnipresence,  as  well  as  their 
actual  and  potential  economic  im¬ 
portance,  it  is  necessary^  to  be¬ 
come  thoroughly  familiar  with  the 
characteristics  of  this  group  of 
bacteria  and  to  relate  these  char¬ 
acteristics  with  the  conditions 
created  in  the  routine  handling  and 
processing  of  meats  in  the  packing 
plant. 

Characteristics  of  the  Bacteria 

Different  species  of  the  lactic 
acid  bacteria  grow  over  a  con¬ 
siderably  wide  temperature  range. 
Some  species  are  able  to  grow 
reasonably  well  at  temperatures 
slightly  above  freezing  point, 
while  others  are  able  to  grow  at 
temperatures  up  to  I25°F.  Not 
many  species  will  grow  below 
40° F.  or  above  ii5°F. 

A  certain  number  of  the  lactic 
acid  bacteria  are  tolerant  to  salt 
and  are  able  to  grow  in  concentra¬ 
tions  up  to  18  per  cent.  How¬ 
ever,  as  others  are  very  sensitive 
to  salt,  it  can  be  incorporated  in 
media  at  different  concentrations 

Abstract  of  a  paper  by  C.  F.  Niven. 
Jr.,  at  the  Fourth  Research  Conference 
of  the  .4tnerican  .Meat  Institute. 
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for  the  purpose  of  selectively  cul¬ 
turing  certain  species  from  natural 
materials.  The  salt  tolerant  lac¬ 
tic  acid  bacteria  are  especially  im¬ 
portant  in  .the  manufacture  of 
sauerkraut,  and  certain  t3q>es  of 
cucumber  pickles.  They  are  also 
of  importance  in  the  dairy  as  well 
as  the  meat  industries. 

All  lactic  acid  bacteria  obtain 
their  energy  for  growth  primarily 
by  fermentative  mechanisms;  the 
most  common  substances  fer¬ 
mented  are  the  various  sugars, 
higher  alcohols,  e.g.  glycerol, 
mannitol,  and  sorbitol,  and  a  few 
of  the  organic  acids.  Virtually  all 
of  them  are  able  to  ferment  dex¬ 
trose,  the  majority  ferment  su¬ 
crose,  and  depending  upon  their 
source,  a  number  of  them  ferment 
lactose.  A  few  species  elaborate 
extra-cellular  enzymes  that  digest 
starch,  dextrin,  glycogen,  or  in- 
ulin,  and  thus  make  them  avail¬ 
able  as  sources  of  energy. 

Some  members  of  both  the 
homofermentative  and  the  hetero- 
fermentative  lactic  acid  bacteria 
produce  traces  of  acetoin  from 
sugar  fermentation.  This  sub¬ 
stance  contributes  to  the  character¬ 
istic  nutty  flavour  and  aroma  of 
butter  and  fermented  milk  drinks. 
Advantage  is  taken  of  these  ace- 
toin-producing  bacteria  to  im¬ 
prove  the  flav’our  of  some  dair\’ 
products. 

Fermentation  and  Oxidation 

The  lactic  acid  bacteria  char¬ 
acteristically  obtain  energy  for 
growth  by  fermentation  rather 
than  oxidation.  They  are  conse¬ 
quently  able  to  grow  either  an¬ 
aerobically  or  aerobically — little 
quantitative  difference  in  the 
amount  of  growth  results  under  the 
two  environmental  conditions. 
This  does  not  mean,  however,  that 
these  bacteria  are  incapable  of 
oxidising  certain  substances  under 
aerobic  conditions.  Various  mem¬ 
bers  of  this  group  are  able  to  oxi¬ 
dise  such  substances  as  lactic, 
pyruvic,  butyric,  alpha -ketobuty- 


ric,  and  valeric  acids  as  well  as  a 
number  of  the  alcohols,  including 
glycerol.  Certain  unidentified  sub¬ 
stances  in  meat  juices  are  also  oxi¬ 
dised  by  some  of  these  bacteria. 
.Apparently  the  majority  or  all  of 
the  energy  released  in  these  oxida¬ 
tive  systems  is  lost,  and  is  not 
made  available  to  the  organism  for 
growth. 

So  far  as  is  known,  none  of  the 
lactic  acid  bacteria  has  extracel¬ 
lular  lipolytic  enzymes  and  they 
are  therefore  unable  to  hydrolyse 
fats  rapidly.  Moreover,  oxida¬ 
tive  rancidity  of  fatty  foods  is  not 
enhanced  by  these  organisms.  In 
fact,  owing  to  their  ability  to 
create  effective  reducing  condi¬ 
tions  in  their  environment,  some 
of  these  micro-organisms  might 
actually  retard  the  onset  of  oxida¬ 
tive  rancidity  in  fats. 

None  of  the  well-defined  species 
in  this  group  is  putrefactive.  The 
odours  and  flavours  produced  by 
them  when  growing  in  foods  are 
usually  not  offensive,  but  are  in¬ 
clined  to  have  a  clean,  sour  taste, 
and,  if  anything,  a  pleasant 
aroma.  None  of  the  Lactobacillus 
or  Leuconostoc  species  is  capable 
of  digesting  proteins.  Two  Strep¬ 
tococcus  species,  however,  have 
proteolytic  properties,  and  the  re¬ 
sulting  peptones  released  into  the 
medium,  or  food  in  which  they 
have  grown  may  impart  a  bitter 
flavour  to  them. 

Only  a  few  amino  acids  appear 
to  be  attacked  by  the  lactic  acid 
bacteria.  Granted,  however,  they 
are  able  to  synthesise  certain  of 
the  amino  acids  by  a  reversible 
transamination  of  the  respective 
keto  acids  from  glutamic.  Argin¬ 
ine  is  attacked  by  many  species 
with  the  production  of  ornithine, 
carbon  dioxide,  and  ammonia. 
This  enzyme  system,  however,  is 
distinct  from  the  enzyme  arginase, 
in  animal  tissues.  A  few  species 
also  decarboxylate  tyrosine  to  ty- 
ramine  and  carbon  dioxide.  No 
lactic  acid  bacteria  are  able  to  re¬ 
duce  nitrates  to  nitrites. 


401 


Growth  in  Meats 

Lactic  acid  bacteria  are  pecu¬ 
liarly  adapted  to  growth  in  both 
fresh  and  cured  meats.  Acciden¬ 
tal  contamination  of  meats  invari¬ 
ably  leads  to  the  presence  of  these 
organisms,  and  they  may  consti¬ 
tute  a  significant  proportion  of  the 
flora.  As  fresh  meats  are  aged, 
the  effects  of  the  lactic  acid  bac¬ 
teria  are  overshadowed  by  other 
types  of  micro-organisms  and  their 
presence  is  of  little  consequence. 
On  the  other  hand,  cured  meats 
provide  a  more  selective  type  of 
medium  in  which  the  curing  salts 
inhibit  the  growth  of  a  large  part 
of  the  bacterial  flora  found  in  the 
uncured  meats.  Many  species  of 
the  lactic  acid  bacteria  are  able  to 
grow  in  this  new  environment, 
however,  especially  when  an  ade¬ 
quate  energy  source  in  the  form  of 
sugar  is  provided  in  the  cure. 

The  question  is  often  asked  as  to 
whether  these  bacteria  play  any 
beneficial  role  in  the  curing  of  such 
meats  as  hams.  In  all  likelihood, 
no  bacteria  are  necessary  in  the 
streamlined  practices  now  gener¬ 
ally  employed  for  curing  most 
meat  products.  That  these  and 
other  bacteria  might  play  a  role  in 
the  development  of  characteristic 
flavours  in  certain  types  of  long- 
cured  hams  and  other  meats  can¬ 
not  be  denied. 


Cured  and  F.ermented  Sausages 

There  exists  in  our  diet  a  large 
class  of  cured  and  fermented 
sausages  and  meat  products  of 
which  a  great  many  varieties  are 
available  on  the  market.  As  in 
the  cheese  industry,  the  lactic  acid 
bacteria  are  definitely  essential  in 
their  manufacture.  The  desirable 
tanginess  and  acid  flavour  noted 
in  these  meat  foods  are  attributed 
to  these  bacteria.  Also  the  strong 
reducing  conditions  created  in  the 
meats  by  the  bacteria  no  doubt  are 
important  in  the  production  and 
maintenance  of  the  rich  red  colour 
noted  in  most  of  these  meat  foods. 
Many  of  the  fermented  sausages 
receive  a  long  smoke  at  a  rela¬ 
tively  low  temperature  only. 

In  contrast  with  the  mixed  cure 
customarily  employed  for  the  more 
common  sausages  and  hams,  a 
straight  nitrate  cure  is  usually  used 
in  the  manufacture  of  the  fer¬ 
mented  sausages.  Therefore,  de- 
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pendence  upon  a  nitrate  reducing 
micro-organism  is  necessary  for 
proper  colour  fixation.  If  insuffi¬ 
cient  nitrates  are  reduced,  im¬ 
proper  colour  will  result;  if  too 
much  nitrite  accumulates,  the  de¬ 
sired  growth  and  fermentation  by 
the  lactic  acid  bacteria  may  be  im¬ 
paired.  It  is  no  wonder,  then,  that 
failures  occur  occasionally  in  their 
manufacture.  Chance  contamin¬ 
ation  of  the  correct  proportions  of 
the  lactic  acid  bacteria,  as  well  as 
of  the  nitrate-reducing  bacteria,  is 
relied  upon. 

It  may  be  wondered  why  pure 
culture  starters  are  not  employed 
as  they  are  in  the  cheese  industry. 
Actually,  this  has  been  proposed 
for  a  number  of  years  and  a 
patent  has  been  issued  for  such  a 
process.  Perhaps  more  research  is 
needed  to  investigate  the  possible 
use  of  mixed  culture  starters  that 
would  also  include  nitrate  redu¬ 
cing  micro-organisms. 

Apart  from  their  many  desirable 
features,  the  lactic  acid  bacteria 
are  commonly  encountered  as 
spoilage  organisms  in  the  meat  in¬ 
dustry.  For  example,  such  pro¬ 
ducts  as  bologna  and  meat  loaves 
will  sour  if  given  an  insufficient 
heat  processing  and  then  subse¬ 
quently  held  at  temperatures  high 
enough  to  permit  growth  of  the 
surviving  bacteria.  At  this  time  it 
would  be  redundant  to  discuss  also 
the  different  types  of  discolorations 
of  cured  meats  produced  by  cer¬ 
tain  hydrogen  peroxide-producing 
Lactobacillus  and  Leuconostoc 
species. 

Vinegar  Pickled  Meat  Products 

A  spoilage  problem  commonly 
observed  is  the  development  of  tur¬ 
bidity  in  vinegar  pickled  meat 
products.  This  condition  is  very' 
apt  to  occur  when  attempts  are 
made  to  prepare  such  specialities 
as  vinegar  pickled  sausages.  If 
insufficient  vinegar  is  added  the 
pickle  tends  to  become  cloudy  and 
have  a  heavy  sediment  on  the  bot¬ 
tom  of  the  container.  Occasion¬ 
ally,  the  pickle  becomes  opalescent 
and  ropy.  This  unsightly  condi¬ 
tion  results  from  the  growth  of 
acid  tolerant  lactobacilli  in  the 
pickle. 

Growth  of  the  contaminating 
lactobacilli  occurs  after  the  sugar 
and  other  nutrients  have  leached 
out  of  the  sausage  and  into  the 


pickle.  Experience  has  shown 
that  a  minimum  of  3  6  per  cent, 
acetic  acid  must  remain  in  the 
pickle,  after  equilibrium  with  the 
sausages  has  been  established,  in 
order  to  assure  freedom  from  tur¬ 
bidity  development.  This  high 
concentration  of  vinegar  tends  to 
impair  the  palatable  features  of 
these  specialities  and  thereby 
makes  it  very  difficult  to  prepare  a 
shelf  item  of  this  kind. 

Pathogenicity  of  Lactic  Acid  Bacteria 

In  discussing  the  lactic  acid  bac¬ 
teria,  their  human  health  signific¬ 
ance  should  not  be  ignored.  None 
of  the  spoilages  of  meat  products 
discussed  is  caused  by  lactic  acid 
bacteria  that  might  endanger 
human  health,  but  admittedly, 
these  spoilages  might  indicate  mis¬ 
handling  of  the  food  at  some  stage 
before  they  are  consumed.  None 
of  the  Lactobacillus  or  Leuconos¬ 
toc  species  is  known  to  be  patho¬ 
genic.  A  few  Streptococcus 
species,  especially  Streptococcus 
Pyogenes,  are  human  pathogens 
but  they  appear  to  be  unable  to 
grow  in  or  on  cured  meats.  For 
this  reason,  and  because  they  are 
very  heat  labile,  meats  rarely  have 
been  involved  in  the  spread  of 
disease  by  these  micro-organisms 
as  has  been  the  case  with  some 
other  foods. 

Significance  of  the  Enterococci 

There  is  one  group  of  strepto¬ 
cocci,  namely  the  enterococci,  that 
may  have  some  significance.  This 
group,  which  includes  Streptococ¬ 
cus  faecalis  and  three  other  species, 
is  receiving  increasing  attention  by 
the' public  health  authorities  when 
they  are  found  in  foods.  They  are 
considered  to  be  intestinal  organ¬ 
isms,  and  some  consider  their  pres¬ 
ence  in  foods  as  being  an  index  of 
pollution. 

The  enterococci  are  a  hardy 
group  of  bacteria  capable  of  grow¬ 
ing  in  foods  at  a  rapid  rate  over  a 
rather  wide  temperature  range. 
They  commonly  occur  in  certain 
types  of  cheese  and  other  food  in 
large  numbers  and  are  believed  by 
some  to  contribute  toward  the  de¬ 
sirable  flavour  of  these  foods.  In 
spite  of  their  ubiquity  in  some  of 
our  common  foods,  as  well  as  in 
the  intestine,  there  is  some  evi¬ 
dence  to  indicate  that  they  may 
cause  food  poisoning. 
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Controlled  human  feeding  tests 
with  representatives  of  this  group 
have  thus  far  failed  either  to  in¬ 
criminate  conclusively  or  free 
these  organisms  of  any  suspicion 
of  being  food  poisoning  micro¬ 
organisms.  Because  of  their  com¬ 
mon  occurrence,  many  food  pois¬ 
oning  outbreaks  have  no  doubt 
been  blamed  upon  these  organ¬ 
isms,  and  the  real  culprit  escaped 
undetected. 


Use  as  Starter  Cultures 

There  is  a  considerable  lack  of 
knowledge  as  to  the  different  types 
of  lactic  acid  bacteria  that  are 
normally  found  in  meats.  More 
study  of  these  micro-organisms  is 
warranted,  especially  in  the  light 
of  their  possible  useful  applica¬ 
tions.  For  example,  a  few  strep¬ 
tococci  and  lactobacilli  have  been 
reported  to  synthesise  pxjwerful 
antibiotics.  Perhaps  they  may 
never  compete  with  penicillin  or 
some  of  the  other  antibiotics  in 
human  therapy,  but  the  possible 
employment  of  such  bacteria  in 
foods  as  starter  cultures  should 
stimulate  our  imagination  as  a 
possible  means  of  controlling  cer¬ 
tain  types  of  spoilage. 

Potential  Uses  for  Lactobacilli 

The  preservative  qualities  of 
the  lactic  acid  produced  by  these 
bacteria  have  been  employed  for 
centuries  in  our  foods,  though  un¬ 
wittingly  in  most  instances.  The 
distilling  industry  makes  use  of  a 
Lactobacillus  to  adjust  the  pH  of 
the  mash,  and  thus  makes  huge 
savings  in  this  one  phase  of  the 
industry.  There  may  be  places  in 
the  processing  of  by-products  in 
the  meat  industry  in  which  this 
principle  of  biological  pH  adjust¬ 
ment  could  be  used  to  good  advan- 
tage. 

Individual  strains  of  lactic  acid 
bacteria  are  apt  to  impart  differ¬ 
ent  and  characteristic  flavours  to 
foods.  By  proper  selection  of 
strains,  new  and  different  meat 
foods  of  good  consumer  appeal 
might  be  a  possibility  in  the  future. 

The  lactic  acid  bacteria  are,  in¬ 
deed,  an  interesting  group.  Their 
actual  and  potential  usefulness 
greatly  overshadows  their  eco¬ 
nomic  importance  as  spoilage 
micro-organisms . 
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It  would  be  possible  to  live  for  a 
long  time  on  bread  and  beer  alone. 
Should  any  nutritionist  criticise 
such  a  diet  for  its  deficiency  in 
protein  and  perhaps  vitamins  of 
the  B  complex,  then  a  yeast  sup¬ 
plement  can  supply  these  too.  In 
fact,  it  could  be  claimed  with 
good  reason  that  yeast  is  the  most 
important  single  ingredient  of  our 
diet,  hence  the  importance  of  a 
book*  devoted  to  its  manufacture. 

Yeast  occupies  a  special  place 
in  the  realms  of  pure  science  for, 
jointly  with  mammalian  muscle, 
it  has  explained  to  us  the  whole 
complex  process  involved  in  the 
liberation  of  energy  inside  the  liv¬ 
ing  cell — one  of  the  most  remark¬ 
able  advances  in  the  field  of  bio¬ 
chemistry.  It  is  surprising,  there¬ 
fore,  that  in  a  book  devoted  to 
yeast  no  mention  is  made  of  the 
chemical  reactions  involved  in 
yeast  glycolysis,  of  the  all-import- 
ant  energy-rich  phosphate  bond,  of 
the  ubiquitous  adenosine  triphos¬ 
phate,  or  of  any  of  the  intermedi¬ 
ary  metabolites.  Indeed  the 
author  says  ‘  ‘  how  the  change 
(from  sugar  to  alcohol)  actually 
occurs  is  not  known  ’ ' — a  state¬ 
ment  somewhat  at  variance  with 
all  modem  text-books  of  biochem¬ 
istry. 

As  Mr.  Walter  so  rightly  re¬ 
marks  “  perfection  in  the  methods 
applied  to  yeast  production  will 
not  be  achieved  until  all  the  fac¬ 
tors  involved  in  the  metabolism 
of  the  yeast  cell  are  completely 
understood."  It  would  then  be 
expected  that  a  discussion  on  the 
manufacture  of  yeast  would  start 
with  a  description  of  what  is  al¬ 
ready  known  about  these  ver\' 
factors,  but  the  introductory  chap¬ 
ter  of  this  book  is  so  deficient  in 
this  respect  that  the  coenzyme 
functions  of  vitamin  B,  pyrophos¬ 
phate  are  hidden  behind  the  state¬ 
ment  that  ‘  ‘  alcoholase  can  only 
act  in  co-operation  with  phosphate 
and  an  unknown  substance  that 
is  diffusible  and  not  destroyed  by 
boiling." 

A  possible  explanation  of  these 
deficiencies  is  that  the  book  is 
written  for  the  technician  and  not 
for  the  technologist,  the  man  who 

•  The  Manufacture  of  Compressed 
Yeast.  By  F.  (i.  Walter,  ind 

Edition  Revised.  Pp.  317 +  x.  Chapman 
and  Hall.  Price  37s.  6d. 


wants  to  know  how  the  manufac¬ 
ture  is  carried  out  but  not  why; 
in  this  respect  it  fulfils  its  pur¬ 
pose.  Chemical  journals  often 
require  that  in  papers  offered 
for  publication  the  experimental 
details  must  be  sufficient  to  en¬ 
able  any  competent  operator  to 
repeat  the  experiments.  By  this 
standard  Mr.  Walter’s  book  passes 
with  flying  colours.  It  contains  a 
most  lucid  and  detailed  description 
of  each  stage  in  the  manufacture 
of  yeast,  from  the  preparation  of 
the  seed  yeast  right  through  to  the 
final  packaging,  and  even  includes 
suggestions  for  the  profitable  dis¬ 
posal  of  the  sp>ent  grains. 

This  new  edition  is  some  50 
pages  longer  than  the  first  edition, 
published  in  1940,  mainly  ac¬ 
counted  for  by  a  new  brief  chapter 
on  "  Process  Improvements  ”  and 
a  long  appendix  on  the  "  Manu¬ 
facture  of  Malt  Extract."  The 
new  chapter  contains  the  complete 
specification  of  a  patent  taken  out 
by  the  author  in  1935,  described 
as  one  of  the  most  efficient 
methods  of  yeast  manufacture  yet 
introduced,  and  offered  to  readers 
for  their  free  use.  The  improve¬ 
ment  is  directed  towards  the  avoid¬ 
ance  of  losses  due  to  alcohol  pro¬ 
duction,  which  is  also  detrimental 
to  the  yeast  itself,  by  cultivation 
in  a  minimum  concentration  of 
sugar  together  with  unusually 
vigorous  aeration  produced  by  air 
jets,  so  that  only  reproduction  and 
no  fermentation  occurs.  The  re¬ 
sultant  yeast  is  more  stable  on 
storage  and  has  superior  dough¬ 
raising  powers. 

The  appendix  on  malt  extracts 
includes  a  detailed  account  of 
methods  of  preparation  together 
with  a  description  of  the  layout  of 
the  factorv  and  its  equipment. 

It  is  disappointing  to  find  no 
mention  of  the  manufacture  of 
yeast  from  waste  materials  such  as 
sulphite  liquors  or  plant  juice  resi¬ 
dues,  as  the  contribution  offered  to 
the  world’s  food  supplies  by  it 
could  be  so  important. 

For  the  technician,  then,  this 
book  is  most  satisfactory' ,  but  if 
improvements  in  a  process  are  to 
be  achieved  the  practitioners  of 
that  process  will  require  to  know 
the  why  and  wherefore  as  well  as 
the  know-how. — A.  E.  B. 
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A  Aew  Way  of  Making  American  Cheddar  Cheese 

Homer  E.  Walter,  Arthur  M.  Sadler,  James  P.  Malkames,  Jr.,  and  Clair  D.  Mitchell, 

Division  of  Dairy  Products  Research,  V.S.D.A. 

A  new,  short-time  method  for  making  Cheddar  cheese,  developed  on  a  pilot  plant  scale  by  the 
Bureau  of  Dairy  Industry,  requires  only  2^  hours  from  the  time  the  rennet  is  added  to  the  milk 
until  the  curd  is  pressed,  w'hereas  present  methods  require  5^  to  6^  hours.  Most  of  the  hand 
labour  required  in  present  methods  is  eliminated,  as  are  the  operations  of  packing,  cheddaring, 
and  milling  the  curd.  No  attempt  has  been  made  to  adapt  either  the  method  or  the  equipment 
to  a  commercial  size  operation,[and  minor  changes  in  both  may  be  necessary  under  commercial 
conditions.  However,  the  method  has  been  thoroughly  tested  on  the  pilot  plant  scale  and  is 
ready  for  trial  by  the  industry. 


"D  RIEFLY,  the  operations  in  the 
■^-'new  method  consist  of  the  fol¬ 
lowing;  The  milk  is  ripened  and 
set  at  a  temperature  of  88 °F.,  and 
the  curd  is  cut  and  cooked  to 
100 'F.  in  a  conventional  Cheddar 
cheese  vat.  The  mixture  of  curd 
and  whey  is  then  pumped  into  a 
revolving,  perforated  drum  where 
approximately  half  the  whey  is  re¬ 
moved,  The  curd  and  remaining 
whey  fall  into  a  round  cooking 
kettle,  in  which  it  is  heated  to  a 
temperature  of  115'  to  i2o‘’F. 
and  salted.  The  salted  curd  and 
whey  is  pumped  into  a  new-style 
cheese  hoop  in  a  hooping  tank  con¬ 
taining  whey  that  has  been  heated 
to  a  temperature  of  115°  to  120 “F. 

The  body,  texture,  and  flavour 
of  cheese  made  by  this  method  are 
equal  or  superior  to  those  of  high- 
grade  cheese  made  by  present 
methods.  Usually  the  cheese  is 
w'axy  and  completely  free  of  me¬ 
chanical  openings.  A  mild,  pleas- 


Pilot  plant  nquipment. 
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ing  flavour  usually  develops  with¬ 
in  three  months  when  the  cheese  is 
cured  at  55“F.  Additional  flavour 
develops  during  further  curing  at 
5o“F. 

In  developing  the  new  method, 
400  pounds  of  milk  were  used  in 
each  experiment,  but  at  times  as 
much  as  1,200  pounds  were  used. 
The  milk,  from  the  Bureau’s  herd 
at  Belts ville,  was  produced  under 
grade  A  market  milk  regulations. 
It  contained  3-5  to  4-5  per  cent, 
of  butterfat  and  was  pasteurised 
either  by  the  high-temperature 
short-time  method  at  160°  to 
161' F.  for  20  seconds  or  by  the 
holding  method  at  150°  for  six 
minutes. 

Experimental  Equipment 

Several  new  pieces  of  equipment 
were  used  in  the  pilot  plant  opera¬ 
tions. 

I.  Separating  drum. — The  per¬ 
forated,  revolving  metal  drum  was 


1. 

CUEOnU)  VAX 

15. 

PIPE  LUX 

2. 

ACIUTOR 

18. 

PUff 

3. 

tat  SSIAIISE 

17. 

PIPE  LI» 

i. 

PIR  LIIK 

18. 

HOOPIIC  TAIK 

5. 

PIPE  LDE 

19. 

HDpP 

i  iriEs 

6. 

PUf" 

20. 

7. 

QZ 

21. 

CHEESECUim 

8. 

TAIVE 

22. 

OVERLAP  OP  CMKaCUTH 

9. 

VAL”! 

23. 

BOTTOM 

10. 

PIPE  LQE 

2«. 

PIK 

11. 

COOKUC  KETTLE 

25. 

valve 

12. 

STmaF 

26. 

wucmi 

13. 

SEPARATItgC  3>IJ4 

27. 

CURD 

Ht. 

KECXPTACLE 

28. 

9‘ACERS 

22  inches  long  and  8|  inches  in 
diameter.  The  perforations  were 

inch  in  diameter  and  there  were 
approximately  70  holes  per  square 
inch. 

2.  Cooking  kettle. — A  qo-gal- 
lon,  stainless  steel  experimental 
Swiss-cheese  kettle  equipped  with 
a  mechanical  stirrer  was  used  as  a 
cooking  kettle.  It  was  a  jacketed- 
type  kettle,  to  provide  for  heating 
the  contents, 

3.  Cheese  hoop.  —  The  new- 
style  cheese  hoop  was  composed 
of  three  parts:  a  body,  a  tray¬ 
like  bottom,  and  a  follower.  The 
body  was  ii  by  14  inches  inside 
and  24  inches  high.  The  bottom 
was  II:}  by  14}^  inches  inside  and 
one  inch  deep  and  was  fastened  to 
the  body  with  two  pins.  The  fol¬ 
lower  was  io|  by  13I  inches.  All 
the  pieces  were  made  of  stainless 
steel  la  inch  thick  and  were  per¬ 
forated  with  \  inch  holes  every  24 
inches  on  centre. 

4.  Hooping  tank. — The  hoop¬ 
ing  tank  was  approximately  16  by 
iq  by  2Q  inches  inside,  which 
allowed  a  space  of  two  to  three 
inches  around  the  hoop.  Two 
metal  strips  supported  the  hoop 
about  three  inches  above  the 
bottom  of  the  tank.  The  tank 
was  equipped  with  an  overflow 
outlet  near  the  top  and  a  drain 
valve  near  the  bottom. 

5.  Pumps.  —  Positive  -  action 
pumps  were  used  to  transfer  the 
curd  and  whey  from  the  vat  to  the 
drum  and  from  the  cooking  kettle 
to  the  hoop. 

Use  of  Two  Starters 

In  making  cheese  by  the  new 
method,  two  starters  are  used. 
One  is  the  conwntional,  com¬ 
mercial  lactic  starter  and  the 
other  is  a  non-haemolytic  strain 
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of  Streptococcus  durans,  hereafter 
referred  to  as  SD-A. 

SD-A  survives  a  cooking  tem¬ 
perature  of  115“  to  i20*F.,  or 
even  125 "F.  for  a  short  time.  It 
grows  rapidly  and  produces  acid 
in  milk  and  cheese  at  temperatures 
of  85“  to  115° F.,  but  grows  slowly 
at  curing  temperatures.  It  also 
grows  well  in  whey  and  curd  con¬ 
taining  4  per  cent,  of  salt  and  in 
cheese  containing  1-4  to  17  per 
cent,  of  salt. 

The  commercial  lactic  starter, 
on  the  other  hand,  does  not  sur¬ 
vive  cooking  and  pressing  tem¬ 
peratures  of  115°  to  i20°F.  in 
combination  with  the  amount  of 
salt  present.  It  produces  little  or 
no  acid  at  temperatures  above 
105'F. 

Therefore,  both  starters  grow 
and  produce  acid  during  the  ripen¬ 
ing  period  and  until  the  whey  and 
curd  are  heated  the  second  time. 
SD-A,  however,  continues  to  grow 
and  produce  acid  during  hooping, 
pressing,  and  the  early  stage  of 
curing. 

Propagation  of  Starters 

The  mother  and  bulk  com¬ 
mercial  lactic  starters  are  propa¬ 
gated  in  the  conventional  manner 
and  with  the  usual  precautions. 

SD-A  mother  starter  is  propa¬ 
gated  in  either  sterile  skim  milk  or 
reconstituted  milk  prepared  from 
low-heat,  spray  dried  non-fat  milk 
solids  known  to  be  free  of  anti¬ 
biotics  or  other  inhibiting  agents. 
It  is  transferred  daily,  incubated 
at  qS^F.  for  16  to  18  hours,  and 
stored  at  45°  to  50  "F.  for  six  to 
eight  hours  until  the  next  transfer 
or  the  inoculation  of  bulk  starter. 
The  milk  may  be  sterilised  in 
either  a  steam-pressure  autoclave 
or  a  pressure  cooker  for  20  min¬ 
utes  at  15  pounds  pressure.  Pyrex 
brand  glassware  or  metal  contain¬ 
ers  should  be  used  in  the  steriliser. 

SD-A  bulk  starter  is  prepared  in 
skim  milk  that  has  been  heated  in 
flowing  steam  for  one  to  one  and 
a  half  hours  and  cooled  to  ()8‘’F. 
The  milk  is  inoculated  with  mother 
starter  at  the  rate  of  ml.  per 
pound  and  incubated  at  C)8“F.  for 
16  to  18  hours.  The  resulting  bulk 
starter  should  have  a  titratable 
acidity  of  0-50  to  o-6o  per  cent. 
It  does  not  "set  up '  ’  as  well  as 
the  commercial  lactic  starter,  and 
it  usually  wheys  off  slightly. 

Food  Manufacture — October^  1953 


Manufacturing  Procedure 

On  the  basis  of  the  pilot  plant 
experiments,  the  following  manu¬ 
facturing  procedure  is  recom¬ 
mended. 

1.  Pasteurising  and  cooling  the 
milk.  —  The  high  -  temperature, 
short-time  method  of  pasteurising 
is  recommended.  The  cooler 
should  be  so  adjusted  that  the 
milk  is  cooled  only  to  the  ripening 
and  setting  temperature  of  88  "F. 

2.  Adding  starters  and  ripen¬ 
ing. — The  two  starters  are  added 
to  the  milk  at  a  temperature  of 
88 °F.  in  a  Cheddar-cheese  vat. 
Usually  1-5  per  cent,  of  the  lactic 
starter  and  0  75  per  cent,  of  the 
SD-A  starter  are  sufficient  to  de¬ 
velop  the  desired  amount  of  acid 
during  the  making  process  so  that 
the  /)H  of  the  cheese  when  it  is 
taken  off  the  press  will  be  from  5-1 
to  5-3.  If  the  /)H  is  higher  than 
5-3,  the  quantity  of  SD-A  starter 
should  be  increased  in  subsequent 
lots.  If  the  /)H  is  lower  than  5-1, 
the  quantity  of  SD-A  should  be 
decreased.  The  milk  is  ripened 
for  one  hour  at  88 "F".,  during 
which  time  the  acidity  of  the  milk 
should  increase  about  o-oi  to  0  02 
per  cent. 

3.  Adding  rennet  {setting). — 
Rennet  and  colour  (if  used)  are 
added  one  hour  after  the  addition 
of  starters.  The  temperature  of 
the  milk  should  be  88°F.  Rennet 
(which  has  been  diluted  with 
water)  is  added  at  the  rate  of  four 
ounces  for  each  1,000  pounds  of 
milk,  and  stirred  in  thoroughly. 
The  milk  coagulates  (sets)  into  a 
firm  curd  that  is  ready  to  cut  20 
minutes  after  the  rennet  was 
added. 

4.  Cutting  the  curd. — The  curd 
is  cut  into  |  inch  cubes.  A  finer 
cut  increases  the  loss  of  fat  in  the 
whey,  and  the  cheese  may  contain 
less  than  50  per  cent,  of  fat  in  the 
solids.  Immediately  after  the  curd 
is  cut,  it  is  stirred  continuously 
with  the  agitator  to  prevent  clump¬ 
ing.  Extreme  care  should  be 
taken  to  avoid  breaking  the  curd 
particles. 

5.  Firstcooking. — Twenty  min¬ 
utes  after  cutting,  the  steam  is 
turned  on  and  the  curd  and  whey 
are  heated  gradually  from  the 
setting  temperature  (88 °F.)  to 
100“ F.  in  30  minutes.  It  is  held 
at  100 "F.  for  10  minutes — at  this 
time  the  agitator  travel  is  short¬ 


ened,  and  a  vat  strainer  is  inserted 
in  the  vat  gate.  About  10  per 
cent,  of  the  whey  is  pumped  di¬ 
rectly  from  the  vat  into  the  cook¬ 
ing  kettle,  stirred,  and  reheated  to 
ioo°F.  The  vat  strainer  is  re¬ 
moved,  and  stirring  in  the  vat  is 
continued. 

6.  Screen  -  separating.  —  The 
mixture  of  curd  and  remaining 
whey  is  pumped  from  the  vat  into 
the  elevated  end  of  the  perforated, 
revolving  drum.  The  pitch  of  the 
drum  and  the  speed  of  rotation 
should  be  so  adjusted  that  about 
half  the  whey  is  separated  from 
the  curd  as  it  is  tumbled  through 
the  drum.  The  partially  drained 
curd  falls  directly  into  the  cooking 
kettle  containing  the  whey  previ¬ 
ously  pumped  from  the  vat,  and 
it  is  stirred  continuously  and  re¬ 
heated  to  100° F.  The  separated 
whey  falls  into  the  receptacle  be¬ 
low  the  drum.  This  step  in  the 
procedure  should  be  completed  in 
about  10  minutes.  The  final 
volume  of  curd  and  whey  in  the 
cooking  kettle  should  be  about 
half  that  of  the  original  milk. 

Part  of  the  whey  in  the  recep¬ 
tacle  (equal  to  about  10  per  cent, 
of  the  original  milk)  is  saved  for 
use  in  the  hooping  tank,  and  the 
rest  may  be  either  processed  or 
discarded. 

7.  Second  cooking. — The  mix¬ 
ture  of  curd  and  whey  in  the  cook¬ 
ing  kettle  is  stirred  and  the  tem¬ 
perature  is  held  at  100“ F.  for  30 
minutes.  Then  it  is  heated  to  a 
temperature  of  115'’  to  I20°F.  in 
10  minutes,  and  it  is  held  at  this 
temperature  for  eight  to  10  min¬ 
utes  further  to  firm  the  curd  and 
reduce  its  moisture  content. 

8.  Salting. — Salt  is  added  to  the 
curd  and  whey  in  the  cooking 
kettle  at  the  rate  of  4  per  cent,  of 
the  weight  of  the  contents  of  the 
kettle.  This  is  sufficient  to  ensure 
from  1-4  to  1-7  per  cent,  of  salt  in 
the  finished  cheese.  The  salted 
mixture  is  stirred  for  two  minutes 
before  it  is  hooped. 

9.  Hooping. — The  hoop  body  is 
lined  with  cheese  cloth,  with  about 
two  inches  overlapping  at  both 
ends,  and  the  hoop  bottom  is 
covered  with  cheese  cloth.  Then 
the  hoop  body  is  inserted  into  the 
bottom,  fastened  with  the  pins, 
and  placed  in  the  hooping  tank. 

The  screen-separated  whey  that 
was  saved  for  use  during  hooping 
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Time  schedule  lor  msking  American  Cheddar  cheese  from  pasteurised  milk  (2|  hour 
method). 


is  heated  to  a  temperature  of  115° 
to  120 'F.  and  pumf)ed  into  the 
hooping  tank.  Then  the  salted 
curd-and-whey  mixture  is  pumped 
from  the  cooking  kettle  into  the 
hoop.  The  mixture  may  be  dis¬ 
charged  either  above  or  below  the 
surface  of  fhe  whey.  In  either 
case,  however,  the  discharge  out¬ 
let  must  be  pcjinted  upward  so  that 
the  curd  will  fall  by  gravity 
through  the  whey  and  form  a  uni¬ 
form  layer  in  the  hoop.  If  the 
outlet  is  pointed  downward  into 
the  whey,  air  bubbles  will  be  in¬ 
troduced  into  the  curd  which  re¬ 
sult  in  mechanical  openings  in  the 
hnished  cheese.  The  curd  settles 
quickly  and  forms  a  uniform 
block.  The  excess  whey  runs  out 
through  the  overflow  outlet  near 
the  top  of  the  hooping  tank.  This 
whey  contains  about  4  per  cent,  of 
salt  and  therefore  is  not  suitable 
for  use  as  human  food  or  animal 
feed. 

10.  Pressing.  —  As  soon  as 
pumping  is  completed,  the  band¬ 
age  at  the  top  of  the  hoop  is  folded 
carefully  over  the  curd  beneath 
the  whey,  the  perforated  metal 
follower  is  placed  in  the  hoop,  a 
20  pound  press-weight  is  placed 
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on  the  follower.  The  whey  is 
drained  through  the  outlet  valve 
at  the  bottom  of  the  tank,  and  the 
cheese  is  pressed  for  30  minutes. 
The  press-weight  and  follower  are 
removed  and  the  cheese  is  dressed. 
The  bandage  is  smoothed  and 
pulled  tight  around  the  cheese  to 
prevent  wrinkles  in  the  surface  of 
the  cheese.  After  the  cheese  is 
dressed,  it  is  pressed  for  16  to  20 
hours.  A  pressure  of  20  pounds 
per  square  foot  is  required  to  ob¬ 
tain  satisfactory  texture  and  to 
expel  sufficient  moisture.  Too 
much  pressure — usually  more  than 
30  pounds — tends  to  seal  the  sur¬ 
face  of  the  cheese,  thus  [ireventing 
sufficient  drainage  of  the  whey. 

II.  Packaging.  —  When  the 
cheese  has  been  pressed  for  16  to 
20  hours,  it  is  removed  from  the 
press  and  prepared  for  packaging 
in  the  conventional  manner.  It 
may  be  either  paraffined  or 
wrapped  in  film.  If  the  cheese  is 
to  be  paraffined,  it  is  placed  in  a 
dr\'ing  room  and  turned  once  a 
day  until  the  surface  is  dry;  if 
wrapped  in  film,  its  surface  must 
not  be  wet.  Excessive  leakage  of 
moisture  after  wrapping  results  in 
a  layer  of  free  liquid  l^tween  the 


film  and  cheese  during  curing.  At 
packaging,  the  composition  of  the 
cheese  is  as  follows:  moisture,  ap¬ 
proximately  380  per  cent.;  fat, 
approximately  31-5  per  cent. ;  and 
salt,  1-4  to  17  per  cent. 

12.  Curing.  —  The  cheese  is 
cured  under  usual  conditions  of 
temperature  and  humidity.  How¬ 
ever,  it  ripiens  and  develops  flavour 
faster  than  cheese  made  by  present 
methods.  During  the  develop¬ 
ment  of  this  method,  cheese  was 
cured  continuously  at  40°,  50°, 
and  55°F.,  and  at  SS'F.  for  two 
to  four  months  and  then  at  50° F. 
for  varied  periods.  Ripening  was 
too  slow  at  40 °F.  and  very  little 
flavour  developed  when  the  cheese 
was  cured  for  a  year  at  this  tem¬ 
perature.  Excellent  results  were 
obtained  when  the  cheese  was 
cured  at  either  55  "F.  for  three  to 
four  months  or  at  55 °F.  for  two  to 
four  months  and  then  at  5o‘’F.  for 
two  to  six  months.  The  rate  of 
body  breakdown  and  flavour  de¬ 
velopment  was  much  faster  at 
55°F.  than  at  50°F.  To  avoid 
too  much  breakdown  in  the  body, 
the  cheese  should  not  be  cured  at 
55  "F.  for  more  than  three  or  four 
months. 

13.  Quality  of  cheese.  —  The 
body  of  young  cheese  is  firm  and 
pliable.  The  texture  usually  is 
meaty.  The  cheese  becomes 
mellow  and  smooth  during  curing, 
very  few,  if  any,  mechanical  open¬ 
ings  being  formed.  Cheese  cured 
at  55°  F.  for  about  three  months 
has  a  mild  flavour  that  appeals  to 
many  consumers.  A  full  flavour 
develops  during  further  curing  at 
either  SS'F.  or  50°F.  Curing  at 
55 *F.  for  more  than  three  or  four 
months  may  ruin  the  body  of  the 
cheese.  However,  the  cheese  can 
be  cured  at  53 °F.  for  three  to  four 
months  and  then  at  50 'F".  for  six 
months  or  more  without  injuring 
the  body. 


IMPORTANT  NOTICE 

COKRESPONDE.NCE  is  Still 
being  sent  to  our  old  address. 
The  new  address  of  Leonard 
Hill  Limited  is: 

Stratford  House, 

Q,  Eden  Street, 
London,  N.W.i. 
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Food  Poisoning 


report*  of  the  Medical  Re- 
search  Council  for  the  year 
1951-52  has  just  been  published. 

In  the  section  on  bacterial  food 
poisoning  is  given  a  brief  but  in¬ 
formative  synopsis  of  the  history' 
of  the  subject.  Due  credit  is  given 
to  Dack  and  his  colleagues  who  in 
1930  reported  the  discovery  of  a 
toxic  substance  formed  by  a  com¬ 
mon  organism  known  as  Staphy¬ 
lococcus  aureus.  Dack  showed 
that  the  type  of  food  poisoning 
caused  by  this  organism  was  dif¬ 
ferent  from  that  caused  by  Sal¬ 
monella,  which  produces  a  true 
infection;  the  organisms  multiply 
in  the  gut  and  form  their  poison 
in  invo. 

Staphylococci,  on  the  other 
hand,  multiply  in  the  food  before¬ 
hand,  so  that  when  it  is  eaten  it 
is  already  toxic,  and  symptoms 
appear  after  only  a  very  short  in¬ 
cubation  period.  Even  with  this 
extra  knowledge,  at  least  half  the 
outbreaks  remained  unexplained. 
Careful  study  of  these  revealed 
that  the  one  factor  common  to 
them  all  was  the  presence  in  the 
food  of  an  enormously  large  num¬ 
ber  of  bacteria,  belonging  to  types 
that  are  not  ordinarily  pathogenic 
to  man. 

Food  Poisoning  in  Canteens 

The  report  comments  on  the 
latest  addition  to  our  knowledge 
of  another  organism  responsible 
for  food  jKiisoning.  During  the 
war.  Dr.  R.  Knox  at  Leicester  and 
Dr.  J.  T.  Duncan  at  Winchester, 
who  were  both  membt'rs  of  the 
Public  Health  Laboratory  Service, 
isolated  from  meat  dishes  or  gravy 
that  had  been  cooked  on  the  pre¬ 
vious  day  an  organism  belonging 
to  the  group  of  anaerobic  spore- 
bearers  known  as  Clostridium . 

The  outbreaks  of  food  poison¬ 
ing  that  they  observed  were  all 
associated  with  the  consumption  of 
food  prepared  in  large  quantities, 
as  in  school  canteens.  Several 
more  of  these  outbreaks  have 
occurred  of  recent  years,  and  have 
been  carefully  investigated  by  Dr. 
Betty  Hobbs  of  the  Food  Hygiene 
Laboratory  of  the  Service  at  C olin- 
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dale.  The  usual  history  is  for  the 
meat  or  gravy  or  stew  to  be  boiled 
up  in  large  saucepans,  to  be  al¬ 
lowed  to  cool  down  overnight,  and 
to  be  warmed  up  for  the  school 
dinner  the  following  day.  Symp¬ 
toms  of  food  poisoning  come  on 
about  12  hours  later. 

Bacteriologically,  the  food  is 
often  seething  with  anaerobic 
spore-bearing  bacilli.  Indeed,  on 
one  occasion  when  it  was  brought 
to  the  laboratory,  it  was  actually 
bubbling  with  gas  produced  by 
fermentation.  It  would  appear 
that,  when  the  meat  is  brought  to 
boiling,  all  organisms  except  those 
that  have  spored  are  killed,  and 
all  oxygen  is  driven  off.  The 
anaerobic  spores  then  find  them¬ 
selves  alone  in  an  excellent  nutri¬ 
ent  medium,  containing  reducing 
substances  such  as  glutathione, 
and  therefore  start  multiplying  as 
the  meat  slowly  cools  down.  By 
the  next  day  they  are  present  in 
numbers  sometimes  approaching 
hundreds  of  millions  per  gram  of 
food. 

.4  Variant  of  Cl.  Welchii,  Type  A 
The  joint  investigations  of  Dr. 
Betty  Hobbs  at  Colindale,  of  Prof. 
C.  L.  Oakley,  then  of  the  Well¬ 
come  Physiological  Research 
Laboratories  at  Beckenham,  and 
of  Prof.  J.  C.  Cruikshank  of  the 
London  School  of  Hygiene  and 
Tropical  Medicine,  have  now  iden¬ 
tified  this  organism  as  a  heat-re¬ 
sistant  variant  of  Cl.  welchii  Type 
.4.  Whether  the  toxic  substance 
it  produces  is  contained  in  the 
bodies  of  the  organisms  themselves 
or  is  derived  from  the  food  as  the 
result  of  bacterial  enzyme  action 
is  still  not  known.  There  is  no 
doubt,  however,  that  Cl.  welchii 
must  now  be  added  to  the  list  of 
organisms  that  are  capable  of  giv¬ 
ing  rise  to  bacterial  food  |X)isoning, 
This  discovery  is  of  particular 
interest  in  view  of  the  part  played 
by  certain  other  types  of  this 
organism  in  causing  intestinal 
disease  in  animals,  such  as  lamb 
dysentery,  infectious  entero- 
toxaemia,  and  pulpy  kidney  dis¬ 
ease,  although  it  is  clear  that  the 
mechanism  bv  which  these  diseases 
are  produced  is  akin  more  to  that 
concerned  in  the  genesis  of  gas 


gangrene  than  to  food  poisoning  in 
man.  Botulism,  it  may  be  added, 
which  is  a  form  of  food  poisoning 
caused,  like  that  due  to  Cl.  welchii, 
by  an  anaerobic,  heat-resistant 
spore-bearing  organism,  is  rarely 
seen  in  this  country. 

Reference  Laboratories 

Tribute  is  paid  in  the  report 
to  the  Public  Health  Laboratory' 
Service,  to  whose  work  the  large 
amount  of  new  knowledge  gained 
can  be  ascribed.  The  large-scale 
distribution  of  spray-dried  egg  by 
the  Ministry  of  Food  in  1942 
formed  the  starting  point  of  a  fresh 
investigation  into  salmonella  food 
poisoning  that  resulted  in  the  dis¬ 
covery  of  a  number  of  new  tyjies 
of  this  organism,  and  led  to  the 
establishment  under  Dr.  Joan 
Taylor  of  a  Salmonella  Reference 
Laboratory  which  now  serves  most 
of  the  British  Commonwealth. 

Similarly,  during  the  war  a 
method  was  worked  out  in  the  Ox¬ 
ford  laboratory  for  distinguishing 
between  different  types  of  staphy¬ 
lococci  by  making  use  of  their  sus¬ 
ceptibility  to  lysis  by  a  range  of 
bacteriophages.  This  method  has 
proved  remarkably  useful  in 
“finger-printing”  individual  or¬ 
ganisms  and  relating  those  found 
in  the  food  and  the  patients  to 
those  found  in  persons  engaged  in 
the  preparation  of  the  food  and 
responsible  for  contaminating  it. 

The  Staphylococcus  Reference 
Laboratory  at  Colindale,  which 
was  at  first  under  Dr.  \ .  D.  Alli¬ 
son  and  is  now  under  Dr.  R.  E.  O. 
Williams,  acts  informally  as  the 
central  typing  laboratory’  for  the 
whole  world.  It  serves  the  needs 
not  only  of  those  engaged  in  food 
bacteriology’,  but  of  workers,  such 
as  those  in  the  Council’s  industrial 
Injuries  and  Burns  Research  L’nit 
at  Birmingham,  who  are  studying 
the  nature  of  cross-infection  of 
wounds. 

The  report  mentions  the  many 
problems  that  remain  to  be  solved. 
The  nature  of  the  toxic  substances 
produced  bv  different  food-pxjison- 
ing  organisms  has  still  to  be 
worked  out.  The  tissues  on  which 
the  toxins  act  and  the  means  by 
which  they’  produce  their  effect  are 
likewise  unknown. 
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News  from  the  Industry 


FORTHCOMING  EN  ENTS 

The  Royal  Institute  of  Chemistry 

Among  the  Oetoher  meetings  of  the 
Royal  Institute  of  Chemistry  are  : 

Oct.  5.  “  Recent  Developments  in 

the  Chemistrv  ol  Metal  Oxides,”  by 
.\.  J.  E.  Welch  (with  the  London  Sec¬ 
tion  of  the  Society  of  Chemical  Indus¬ 
try)  at  the  Chemical  Society,  at  6.30 
p.m. 

t)ct.  8.  ”  The  Polarography  of  Or¬ 
ganic  Com^tounds,”  by  J.  E.  Page  at 
the  S)uth-East  Ess«-x  Technical  Col¬ 
lege.  Dagenham,  at  6.30  p.m. 

tkt.  12.  ”  Fresh  Approach  to 
HeteRKTyclic  Chemistry.”  by  I’h'of. 
.\lbert  at  the  Royal  Institution,  at 
7  p.m. 

Oct.  16.  I'ifth  annual  dinner  and 
dance  at  the  llollMirn  Restaurant  at 
O.30  p.m. 

Oct.  21.  "The  Physics  and  Chemis- 
tr\'  of  Detergent  Solutions.”  bv 
K.  (i.  A.  Pankhurst  at  Isleworth 
Grammar  Sch<Kil.  at  7  p.m. 

* 

The  Nutrition  Society 

The  Nutrition  Society  is  holding  a 
symposium  jointly  with  the  Royal 
Geographical  Society  at  the  Royal 
Geographical  Society’s  rooms,  Ken¬ 
sington  Gore.  S.W.  7,  on  Monday, 
October  ‘.fti,  on  the  subject  of  “  The 
Provisioning  of  Expeditions  in  the 
Field.” 

The  chairman  will  l>e  Sir  Edward 
Mellanby,  C.B.E.,  K.t.B.,  F.R.S., 
and  the  following  contributions  have 
l)een  arranged  : 

Dr.  G.  C.  L.  Bertram;  ”  The  Evolu- 
tkm  of  Polar  Rations.” 

Prof.  R.  A  McCance,  C.B.E.,  F.R.S., 
and  Dr.  G.  R.  Her\ey ;  “Emergency 
Rations.” 

Prof.  B.  Platt,  C.M.G..  and  Dr. 
R  H.  Fox  :  ”  Planning  FckhI  Supplies 
for  Tropical  Exfteditions.” 

Dr.  L.  G.  C.  E.  I’ugh :  "Nutritional 
.\s{>ects  of  Himalayan  Mountaineering.  ' 

i)r.  H.  G.  Smith:  "  .\rmy  Opera¬ 
tional  Rations.” 

Squadron  I>*ader  D.  G.  Whitting- 
ham,  R  .4.F.  :  "  Royal  .\ir  Force 

Emergency  Rations.” 

The  symposium  will  start  at 
2.30  p.m.  Further  particulars  may 
be  obtained  from  the  Programmes 
Secretary  of  the  Nutrition  Society, 
Dr.  R.  j.  L.  Allen,  e/o  Monkhouse 
and  Gla.sseo<‘k  Ltd.,  Snowsfields, 
London,  S.F>.  1. 


From  the  Sea  to  Malt  N’inegar 

.Mr.  Toni  F'airburn  Ripley,  son  of 
Mr.  G.  F'.  Ripley,  chairman  and 
managing  director  of  the  Yorkshire 
Vinegar  Company,  was  married  on 
August  4  to  Miss  Shirley'  .Ann 
Temple  of  Bardsey,  nr.  Leeds. 

The  bridegroom  is  leaving  the 
Blue  Star  Line,  where  he  was  2nd 
Officer  on  the  Timaru  Star,  to  enter 
the  bu.siness  of  the  Yorkshire  Vine¬ 
gar  Co. 


Presentation  on  Retirement 

Mr.  L.  I).  Coombe,  who  resigned 
from  the  .Adhesives  Manufacturers’ 
.Association  at  the  last  annual  general 
meeting  after  serving  as  President 
for  12  con.seeutive  years,  has  been 
presented  by  the  .Association  with  a 
gold  watch  suitably  in.seribed,  as  a 
token  of  the  e.steem  in  which  he  was 
universally  held  and  in  recognition 
of  his  labours  on  behalf  of  all  mem¬ 
bers  during  his  long  and  difficult 
period  of  office. 

The  pre.sentation  was  made  by  Mr. 
R.  Francis,  the  new  President,  at  an 
informal  lunch  on  .AugiLst  6. 


Biscuit  Oven  for  Brazil 

Believed  to  be  the  large.st  in 
Brazil,  a  biscuit  oven  has  recently 
been  put  into  service  at  the  works  of 
Franeia  and  Cia  of  Rio  de  Janeiro. 
Manufactured  by  The  General  Elec¬ 
tric  Company,  the  three-tray  275  k\V, 
travelling  biscuit  oven  is  7  ft.  wide 
and  18  ft.  long  and  during  an  eight 
hour  working  day  bakes  five  tons  of 
cream  crackers  and  water  biscuits. 

The  oven  has  eight  separately  con¬ 
trolled  banks  of  heating  elements  ex¬ 
tending  right  across  the  oven  and 
arrangetl  four  above  and  four  below 
the  conveyor.  Each  bank  of  ele¬ 
ments  has  a  mereury-in-steel  indica¬ 
tion  controller  with  a  rigid  bulb  ex¬ 
tending  into  the  oven,  together  with 
a  suitable  relay,  pilot  lamp,  and 
control  push  button  switch  working 
in  conjunction  with  the  relay  so  that 
any  or  all  of  the  heated  sections  can 
be  cut  out  if  required  independently 
of  the  main  oil  circuit  breaker. 

Controllers  are  fitted  on  the  side  of 
the  oven  near  the  centres  of  the  sec¬ 
tions  they  control  and  the  re.st  of 


the  control  equipment  is  mounted  on 
a  central  panel  above  the  oven. 

The  driving  gear  for  the  conveyor 
which  runs  straight  through  the 
oven  and  returns  underneath  and 
outside  it,  comprises  a  2  h.p.,  totally 
enclosed,  squirrel  cage,  induction 
motor,  driving  through  variable  re¬ 
duction  gears  arranged  at  the  bis¬ 
cuit  discharge  end  of  the  oven,  the 
final  drive  to  the  main  conveyor 
chain  shaft  being  by  chains  and 
wheels. 

The  range  of  baking  times  obtain¬ 
able  through  the  variable  reduction 
gear  is  arranged  as  required  within 
the  limits  of  3|  to  20  minutes. 


Industrial  Valves 

A  considerable  variety  of  examples 
from  their  extensive  range  of  valves 
and  related  equipment  for  power 
station,  industrial,  and  marine  ser¬ 
vices  was  shown  by  J.  Blakeborough 
and  Sons  at  the  recent  Engineering. 
Marine,  and  Welding  Exhibition. 

.Among  the  items  exhibited  were 
gunmetal  anti  forged  steel  stop 
valves;  parallel  slide  valves;  non¬ 
return  valves;  sluice  valves;  and  oil- 
ship  valves.  An  example  of  the  latest 
design  of  “  free-acting  ”  type  reflux 
valve,  as  specially  developetl  for  con¬ 
ditions  on  the  discharge  side  of 
modern  centrifugal  pumps  was  also 
shown  together  with  the  hori'zontal 
.streamline  pattern  non-return  valve, 
fur  minimum  pressure  drop  on  low- 
pressure  steam  lines. 

Special  displays  were  devoted  to 
the  llammel-l)ahl  diaphragm  control 
valve  for  automatic  process  control, 
covering  a  selection  of  types  for 
varied  applications,  and  to  the  series 
of  diaphragm  type  pressure  reducing 
valves  for  .steam,  water,  and  air. 


Cooked  biscuits  ready  for  unloading  from  the  O.K.G.  travelling  oven  at  the  works  of 
Francis  y  Oia,  Eio  de  Janeiro. 
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A  typical  installation  of  an  ALM  band  conveyor. 


Brand  Name  Changed 

Beginning  in  September,  1953,  the 
traction,  commercial,  and  car  starter 
batteries  manufactured  by  Crompton 
Parkinson  will  be  marketed  under 
the  brand  name  “  Crompton,”  thus 
superseding  the  name  “  Young  ” 
which  has  been  used  for  over  25 
years  since  the  Young  Accumulator 
Co.  began  manufacturing  in  1927. 


Oils,  Fats,  and  Waxes 

\  special  course  of  lectures  on  the 
recent  chemistry  of  oils,  fats,  and 
waxes,  with  special  reference  to 
analytical  methods,  is  being  held  in 
the  Department  of  Chemistry  and 
Biology  of  Acton  Technical  College 
on  Fridays  at  7.30  p.m.,  commencing 
on  September  25. 

The  following  are  details  of  the 
course : 

1.  Further  progress  on  the  autoxi- 
dation  of  component  fatty  acids  and 
esters.  Some  new  soaps  of  the  un¬ 
saturated  fatty  acids.  Two  lectures 
by  J.  H.  Skellon  on  September  25 
and  October  2. 

2.  Recent  developments  in  methods 
of  analysis  of  oils  and  fats.  Four 
lectures  and  demonstrations  by  C. 
Whalley  on  October  9,  16,  23,  and  30. 

3.  Ultra-violet  and  infra-red  ab¬ 
sorption  spectroscopy  in  the  analysis 
of  oils  and  fats.  Three  lectures  by 
N.  H.  E.  Ahlers  on  November  6,  13, 
and  20. 

4.  The  modern  analysis  of  waxes. 
Three  lectures  by  L.  Ivanovsky  on 
November  27,  December  1  and  11. 


Dairy  Technology 

Two  series  of  advanced  lectures  on 
special  aspects  of  dairy  technology 
will  be  held  at  the  Chelsea  Poly¬ 
technic  during  the  autumn  and 
spring  terms.  All  the  lectures  will 
be  given  in  the  Chemistry  Lecture 
Theatre  on  Tuesdays  at  7.15  p.m.  as 
follows : 

First  Series: 

Nov.  3.  "  Milk  Quality,”  by  Pr. 

L.  Pr«)van. 

Nov.  10.  ”  Management,”  by  Mr. 

J.  F.  Hunter. 

Nov.  17.  "  Farm  .\dvistuy  Work 
from  the  Dairy,”  by  Miss  B.  M. 
Fischer. 

Nov.  24.  ”  Developments  in  Dairy 
Machinery,”  by  Mr.  J.  Matthews. 

Ikc.  I.  “Transport,”  by  Mr.  R. 
Harvey. 

Second  Series: 

Feb.  i.  "  Quaternary  Ammonium 
l"om|M»uiuls — Their  Mcxle  of  .\ction 
and  Applications.”  by  Mr.  J.  C.  L. 
Resuggan. 

Feb.  y.  ”  Some  Asjiects  of  Chemical 
Disinfection  in  Cowshed  and  Dairy,” 
by  Mr.  A.  H.  Walters. 

Feb.  16.  ”  Practical  Detergency  in 
the  Dairy,”  by  Dr.  R.  J.  MacWalter. 

F'eb.  23.  ”  How  to  Save  Money  in 
the  Dairy  Lalnaatory,”  by  Dr.  J.  G. 
Davis. 

The  cost  of  admission  to  each  series 
of  lectures  will  be  7.s.  6d. 
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Mechanical  Handling 

A  wide  range  of  conveyors,  eleva¬ 
tors,  trucks,  trolleys,  stillages,  pal¬ 
lets,  and  tow-lift  equipment  to 
meet  all  handling  and  storage 
requirements  is  manufactured  by 
A.  L.  Marshall  (Carlton)  Ltd. 
.Among  these  are  the  standardised 
unit  band  conveyors,  the  use 
of  which  creates  a  continuous  flow 
between  processes  and  departments. 
Standard  band  widths  range  from 
6  in.  to  36  in.  in  6  in.  stages  and 
various  types  of  band,  e.g.  solid 
woven  cotton,  plastic  covered,  and 
ta.steless  rubber,  can  be  fitted;  the 
company  can  al.so  supply  special 
widths  on  request.  Because  of  their 
unique  construction,  these  conveyors 
can  be  extended  quickly  and  cheaply, 
band  speeds  can  be  constant  or  vari¬ 
able,  and  the  units  can  be  supplied 
with  .such  fitments  as  automatic  elec¬ 
tric  stop  gates  and  photoelectric- 
relay  equipment. 


Mr.  Adolph  Dlngfelder,  export  executive 
of  Felton  Chemical  Gompany,  haa  left  on 
a  trip  for  France.  He  will  represent  the 
company  at  the  opening  of  new  office  and 
plant  facilities  of  the  company’s  French 
affiliate,  Felton  Company  France, 

S.A.K.L.  in  Versailles. 


Other  types  of  conveyor  supplied 
by  the  company  are  portable  band 
conveyors  operating  at  variable 
heights,  the  Pacemaker,  operating  as 
a  horizontal  band  conveyor  and  as  an 
inclined  conveyor  at  various  heights 
up  to  7  ft.  6  in.,  and  the  Handiveyor 
portable  model  which  has  a  length  of 
6  ft.  and  is  recommended  for  operat¬ 
ing  between  machines  or  processes. 

Band  elevators  are  available  for 
operating  between  basement  and 
ground,  first,  second,  or  third  floors 
and  the  company  also  manufactures 
a  gravity  roller  conveyor  which  in¬ 
corporates  straight  sections,  bends, 
junctions,  and  bridge  sections,  to¬ 
gether  with  fixed  and  variable  height 
stands. 


Synthetic  Milk  Powder 

low  sodium  synthetic  milk  pow¬ 
der  designed  specifically  to  replace 
milk  in  low  sodium  diets  for  infants 
and  adults  is  being  marketed  under 
the  name  of  Edosol  by  Trufood.  Its 
composition  and  nutritional  value  are 
similar  to  those  of  cows’  milk  and  on 
reconstitution  with  water  to  a  12|  per 
cent,  ^lution  it  has  approximately 
the  same  protein,  fat,  carbohydrate, 
and  mineral  content.  While  the 
sodium  content  of  cows’  milk  is 
14'2  mg.  per  ounce,  the  sodium  con¬ 
tent  of  the  new  proiluct  is  not  more 
than  I'U  mg.  per  fl.  oz. 


Mild  Steel  Drums 

.\  further  standard  in  the  series 
covering  mild  steel  drums  issued  by 
the  British  Standards  Institution 
covers  heavy  and  light  duty  full  open 
top  drums  with  removable  heads. 
The  drums  are  subdivided  into  four 
classes,  but  it  will  be  appreciated 
that  a  standard  of  this  kind  must 
cover  so  many  types  that  it  remains 
essential  for  users  to  ensure  that  the 
gauge  of  metal  they  select  for  a  par¬ 
ticular  drum  is  adequate  for  the  per¬ 
formance  required. 
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Aluminium  Milling  Plant 

HRH  AND  INFHSTATION  RISKS  RHDUCHD 


The  first  all-metal  flour  mill  in¬ 
stallation  in  the  world  was  recently 
put  into  use  at  Driffield,  Yorkshire, 
a  successful  development  which  is  to 
he  followed  hy  other  installations 
at  Manchester  and  elsewhere.  One 
of  the  primary  advantages  in  the  use 
of  metal  is  the  reduction  in  the  fire 
risk  with  the  possible  accompaniment 
of  lower  insurance  costs. 

Prior  to  the  production  of  this  type 
of  machinery,  considerable  research 
was  undertaken  by  the  development 
organisation  of  Henry  Simon  Ltd.  in 
conjunction  with  the  Warwick  Pro¬ 
duction  Co.,  Ltd.,  aluminium  extru¬ 
sions  being  supplied  by  Southern 
Forge  Ltd.  Among  the  developments 
was  a  low-pressure  pneumatic  con¬ 
veying  system,  the  ducts  for  which 
are  made  up  of  prefabricated  lengths 
of  aluminium  alloy  that  are  easily 
assembled  on  site.  Some  of  the 
Simon  all-metal  machines  are  already 
familiar  to  those  engaged  in  flour 
mill  engineering,  but  certain  addi¬ 
tional  units  have  been  specially  de¬ 
signed  to  fit  into  the  latest  type  of 
installation.  All  have  been  arranged 
to  give  ease  of  cleaning  and  to  reduce 
to  a  minimum  the  risk  of  infestation. 

The  three  most  important  ma¬ 
chines  in  flour  milling  are  the  roller- 
mill,  the  plansifter,  and  the  purifier. 
The  rollermill  has  always  been  made 
in  metal,  because  of  the  necessity  for 
accurate  support  of  heavy  grinding 
rolls,  but  until  now  the  other  ma¬ 
chinery  has  been  of  wood. 

The  main  frame  of  the  plansifter  is 
built  in  the  form  of  a  rigid  plate 
girder;  steel  channels  extend  along 
all  four  sides  and  the  rectangle  thus 
formetl  is  braced  by  a  central  cast¬ 
ing,  which  carries  the  housing  for  the 
bottom  bearing  of  the  driving  shaft. 

To  avoid  condensation  from  the 
warm  stock,  which  becomes  heated 
during  the  grinding  process,  the 
machine  has  a  double  metal  skin  on 
the  same  principle  as  the  domestic 
vacuum  flask.  Facings  and  the  inner 


The  Flowmuter  plansifter,  a  rotary  sift¬ 
ing  machine  with  nests  of  sieves,  made  in 
aluminium.  Photo  Henry  Sttnon  Lid. 


and  outer  door  are  made  from 
pressed  aluminium  and  the  end 
panels  from  folded  aluminium  sheet. 
The  trays  which  hold  the  sieves  (all 
identical  and  interchangeable)  are 
made  from  corrosion-resisting  alu¬ 
minium  alloy  by  a  form  of  pressed 
and  welded  construction.  Die-cast 
outlet  boxes,  made  from  aluminium 
pressings,  replace  the  wooden  type. 
Special  nylon  fabric  is  emplpyed  for 
the  sieves  and  another  type  of  nylon 
material  for  the  trunking. 

The  purifier  is  constructed,  liasic- 
ally  of  various  pres.sed,  folded,  and 
extruded  aluminium  sections,"  being 
designed  to  mininii.se  the  rfsk  of  in¬ 
sect  infestation  by  the  elimination  of 
pockets.  Cleaning  is  simple,  as  easily 
lemovable  parts  are  incorporateil. 

Another  .streamlined  unit  built  up 
from  aluminium  extrusions  and 
pressings  is  the  suction  filter  dust 
collector  for  which  an  efficiency  of 
practically  100  per  cent,  is  claimed. 


Humidity  Slide  Rule 

Fsed  for  ascertaining  relative 
humidity  from  wet  and  dry  bulb 
thermometer  readings,  the  Hygro- 
rule  manufactured  by  Short  and 
Ma.son  obviates  the  necessity  for 
reference  to  tables.  Convenient  in 
size  and  protected  by  a  strong  leather 
rase,  the  rule  is  made  of  white  plas¬ 
tic,  mounted  on  a  wood  back,  with 
bold  figures  and  graduations.  Two 
scales  are  provided  on  the  reversible 
slide,  one  for  screen,  and  the  other 
for  aspirated  thermometers. 


Refrigeration  Film  for  Technicians 

Growing  interest  in  their  V/W 
compre.ssors  for  refrigeration  and  air- 
conditioning  duties  has  prompted 
York  Shipley  to  produce  another  of 
their  .sound-slide-films  to  deal  with 
the  subject. 

After  some  preliminary  frames  de- 
•scribing  early  development,  the  film 
gives  a  detailed  and  informative  de¬ 
scription  of  the  equipment,  and  fin¬ 
ishes  with  some  typical  applicational 
advantages. 

The  pictures  are  extremely  clear 
and  the  commentary,  recorded  by 
Frank  Phillips  of  the  B.B.C.,  is  con¬ 
cise  and  to  the  point  It  is  a  film  well 
worth  seeing  by  engineers  and  other 
technical  men. 

Arrangements  are  complete  for 
showing  in  any  part  of  the  British 
Isles,  and  interested  persons  should 
apply  to  the  company’s  head  office  at 
North  Circular  Road,  London, 
N.VV.2,  or  to  any  of  their  branches. 


Nylon  Driving  Belts 

New  belting  consisting  of  a  nylon 
core  with  an  interwoven  cotton  cover 
has  been  developed  by  Lewis  and 
Tylor.  Since  nylon  has  a  tensile 
strength  three  to  six  times  as  great 
as  that  of  natural  fibres,  it  is  pos¬ 
sible  to  make  the  core  considerably 
le.ss  in  cross-sectional  area  than  a 
normal  belt,  yet  with  greater 
strength.  The  cotton  cover,  which 
completely  surrounds  the  nylon  core, 
has  a  high  natural  frictional  co- 
efficieqt  which  is  further  improved 
by  impregnation  with  a  proofing 
compound. 

Nylon  is  free  from  microbiological 
attack;  thus  the  belt  never  loses 
.strength  from  this  form  of  decay. 
The  cotton-nylon  construction  has  a 
further  advantage  :  by  concentrating 
the  .stress-bearing  material  of  the 
belt  on  the  natural  axis  of  bending, 
great  flexibility  is  achieved;  this  is 
further  improved  by  the  type  of 
weave  used  in  the  cotton  cover. 

The  wide  adoption  of  the  new  belt 
is  held  up  at  pre.sent  by  the  limita¬ 
tion  in  the  supplies  of  nylon  yarn, 
but  it  is  hoped  that  within  the  next 
two  years  this  situation  will  materi¬ 
ally  improve.  Meanwhile  new  belts 
are  being  produce<l.at  a  rate  which 
will  enable  mo.st  industries  to  give 
them  a  practical  trial. 
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Designed  by  Richard  Lonsdale-Hands  Associates  for  the  Peek  Trean  assorted  cocktail 
biscuits,  this  new  pack  shows  the  contents  in  their  natural  sizes  and  colours  against  a 
blue  background. 
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Government  Scientific  Policy 

The  Sixth  Annual  Report  of  the 
Atlyisory  Council  on  Scientific  Policy, 
which  was  set  up  in  1947  to  advise 
the  Lord  President  of  the  Council  in 
the  exercise  of  his  responsibility  for 
the  formulation  and  execution  of 
Government  scientific  policy,  has  re¬ 
cently  been  published. 

The  report  is  devoted  to  a  special 
study  of  the  “  Exploitation  of 
Science  by  Industry,”  and  refers  to 
the  need  to  increase  the  supply  of 
scientists  and  engineers  for  industry. 

In  his  speech  of  June  11,  1952, 
Lord  VVoolton  announced  the  Gov¬ 
ernment’s  intention  to  build  up  at 
least  one  institution  of  university 
rank  devoted  predominantly  to  the 
teaching  and  study  of  the  various 
forms  of  technology.  This  was  fol¬ 
lowed  on  January  29,  1933,  by  a 
further  announcement  of  a  proposed 
major  expansion  of  the  Imperial 
College  of  Science  and  Technology 
and  of  the  Government’s  intention  to 
make  resources  available  for  further 
developments  in  other  parts  of  the 
country. 

The  Council’s  report  emphasises 
the  great  need  for  a  significant  in¬ 
crease  in  the  volume  of  investment  in 
industry.  It  will  be  recalled  that 
various  measures  proposed  in  the 
last  Budget  were  directed  to  this 
end. 


Modernisation  of  Liverpool  Factory 

Modernisation  of  their  Liverpool 
Works,  involving  the  installation  of 
up-to-date  machinery,  has  recently 
been  undertaken  by  The  Liverpool 
Borax  Co. 

Some  of  the  raw  materials  used  re¬ 
quire  to  be  disintegrated.  This  is 
done  in  a  special  rotary  tooth- 
breaker  situated  on the  first  floor 
from  which  the  materials  are  con¬ 
veyed  automatically  by  means  of 
elevators  to  the  mills.  The  ingre¬ 
dients,  now  of  a  uniform  fineness,  are 
then  fed  by  gravity  to  the  mixer 
situated  on  the  ground  floor,  thus 
ensuring  intimate  blending  of  the 
different  chemicals  making  up  the 
batch.  The  finished  product  is 
drawn  off  into  suitable  containers. 

New  spraying  and  mixing  plant 
has  been  installed  for  manufacturing 
the  wool  scouring  products,  paint 
cleaners,  etc. 

The  mixers  situated  on  the  first 
floor  are  fed  by  a  feeder  /  elevator, 
the  material  being  tipped  into  this, 
from  the  first  floor,  and  elevated 
into  the  mixer. 

Spraying  apparatus  is  arranged  so 
that  correct  quantities  can  be  added 
to  the  mixer  accurately.  This  is 
done  by  a  series  of  storage  tanks,  the 
liquid  being  sprayed  into  the  mixer 
through  nozzles  by  means  of  pumps. 
The  final  mixed  material  is  then  fed 
by  gravity  to  the  automatic  fillers 
situated  below. 

The  major  part  of  the  above  plant 
has  been  supplied  and  erected  by 
Wm.  Gardner  and  Sons  (Gloucester). 

Food  Manufacture — October,  1953 


Bulk  Handling  of  Sugar 

Machinery  for  speeding  up  off¬ 
loading  and  handling  of  large  quan¬ 
tities  of  sugar  used  in  the  manufac¬ 
ture  of  ice  cream  has  now  been  in¬ 
stalled  at  Wall’s  Godley  factory. 

When  the  tanker  is  tipped,  the  re¬ 
leased  sugar  falls  into  a  small  well 
out  of  which  it  is  scooped  by  a 
bucket-type  elevator  and  lifted  at  the 
rate  of  23  tons  per  hour  into  a  stor¬ 
age  bunker  holding  37  tons. 

At  the  bottom  of  the  V-shaped 
bunker,  there  are  a  number  of  vents 


controlled  by  sliding  plates,  through 
which  the  sugar  falls  into  a  screw- 
type  conveyor  feeding  into  a  bucket 
elevator  which  raises  it  to  the  fac¬ 
tory  roof,  and  then  via  a  further 
screw-type  conveyor  to  the  mixing 
room,  where  it  is  automatically 
weighed  and  fed  into  the  mixing  vats 
without  having  been  manually 
handled  in  any  way. 

The  whole  of  the  withdrawal  con¬ 
veyor  system  from  the  bunker  is 
operated  by  press-button  electrical 
control  in  the  mixing  room. 
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The  Dawson  washing,  rinsing,  and  drying  machine  lor  manufacturing  confectioners. 


L'tensil  Washer  and  Steriliser 

A  washing,  rinsing,  and  drying 
machine,  specially  made  to  meet  the 
requirements  of  a  large  firm  of  manu¬ 
facturing  confectioners,  is  capable  of 
handling  more  than  44)U  assorted 
utensils  and  trays  |}er  hour. 

The  principle  of  the  machine, 
manufactured  by  Dawson  Bros.,  is  a 
mono-rail  type  of  conveyor  with  a 
low  level  point  for  loading  and  un¬ 
loading.  Une  operator  can  handle 
the  whole  capacity  of  the  machine, 
unloading  the  cleaned  items  and 
loading  the  soiled  ones  at  the  same 
point. 

The  treatment  given  is  recircu¬ 
lated  detergent  washing,  followed  by 
recirculated  hot  rinse,  scalding  rinse, 
and  on  the  return  the  utensils  are 
dried  in  the  steam-heated  lagged 
drying  chamber.  The  machine,  which 
is  equipped  with  a  variable  speed  and 
is  metal  sprayed  in  the  washing  sec¬ 
tion,  is  arranged  for  steam  heating 
throughout. 


Food,  Drugs,  and  Water 

A  special  course  of  lectures  and 
practical  work  based  on  the  syllabus 
of  the  examination  for  the  Fellow¬ 
ship  of  the  Royal  Institute  of  Chem¬ 
istry  (Branch  E)  will  l>e  given  for 
first  year  students  at  the  Chelsea 
Polytechnic  on  Tuesdays  and  Thurs¬ 
days,  6  to  9  p.m.,  beginning  Tues¬ 
day,  September  29,  1953.  The  course 
extends  over  two  complete  sessions. 

The  syllabus  is  as  follows  : 

Food.  -Origin,  composition,  and 
methods  of  analysis.  Identification 
and  determination  of  adulterants, 
impurities,  preservatives.  V'itamins. 
Microscopical  examination  of  food. 


Drugs. — Chemistry,  analysis,  and 
microscopy  of  drugs :  their  pharma¬ 
cological  action  and  therapeutic 
values.  Alkaloidal  assay  and  exam¬ 
ination  of  pharmaceutical  prepara¬ 
tions.  Chemotherapy. 

Il’afcr. — Chemical  and  bacterio¬ 
logical  examination  of  water,  sewage, 
and  effluents.  Microscopical  examina¬ 
tion  of  water  deposits. 

Bacteriology. — Milk,  water,  food 
preservation,  food  poisoning.  Steri¬ 
lisation.  .4ntiseptics  and  disinfec¬ 
tants. 

Toxicological  .4 nalysis. — Detection 
of  poisons  and  blood  stains.  Exam¬ 
ination  of  urine. 

.lets  and  Regulations  relating  to 
food,  drugs,  and  poisons. 


Health  Congress  President 

The  invitation  of  the  Royal  Sani¬ 
tary  Institute  to  act  as  President  of 
the  Health  Congress  which  is  to  take 
place  at  Scarborough  from  April  27 
to  30,  1954,  has  been  accepted  by  the 
Right  Hon.  the  Earl  of  Feversham, 
D.S.O.,  D.L.,  J.P. 

Lord  Feversham  was  chairman  of 
the  Committee  of  Enquiry  into  the 
Voluntary  Mental  Health  Services 
which  pro<luced  the  Feversham  Re¬ 
port  in  1939. 


APPOINTMENTS  AND  RETIREMENTS 
Mr.  George  W.  Miiddiman,  chair¬ 
man  of  Birds  Eye  Sales,  has  been 
named  President  of  the  National 
Asso<-iation  of  Quick  Frozen  Food 
Processors  for  the  19.53-54  term. 

* 

The  new  chairman  of  Peerless  and 
Ericsson  is  Mr.  W.  F.  Hammond, 
who  has  taken  over  the  chairmanship 


from  Sir  John  Fox,  O.B.E.,  who  re¬ 
mains  on  the  Board.  Mr.  Hammond 
has  been  connected  with  the  City  of 
London  profe.ssionally  for  some  40 
years  and  is  a  member  of  the  Guild 
of  Freemen  of  that  City. 

* 

Mr.  James  Henry  Halliday, 
F.R.I.C.,  has  been  appointed  chief 
analytical  chemist  at  Wall’s  London 
laboratories. 

Mr.  Halliday  will  be  responsible  to 
the  chief  chemist.  Dr.  S.  M.  Hersch- 
doerfer,  for  the  analytical  control  of 
raw  materials  and  finished  goods  and 
will  be  concerned  also  with  other 
work  affecting  the  general  improve¬ 
ment  and  tlevelopment  of  the  firm’s 
proilucts. 

* 

The  chairman  and  directors  of 
VV'.  J.  Bush  and  Co.  announce  that 
Mr.  H.  W.  Vernon,  B.Sc.,  F.R.I.C., 
has  been  appointed  a  director  of  the 
company. 

Mr.  Vernon  joined  the  company  in 
191H,  after  taking  his  degree  at  Man¬ 
chester  University,  and  as  a  re.sult  of 
the  examination  became  a  Mercer 
Re.search  Scholar.  For  the  next  five 
years  he  conducted  special  studies  on 
behalf  of  the  company  at  Oxford 
University  under  the  supervision  of 
the  late  Professors  VV.  H.  Perkin  and 
N.  \’.  Sidgewick. 


Mr.  H.  W.  Vernon. 


In  1922,  on  his  return  to  the  Lon¬ 
don  Headquarters  of  the  company, 
Mr.  Vernon  took  up  his  duties 
in  the  re.search  laboratory  with 
which  he  has  since  been  associated. 
In  19.32  he  assumed  additional  re¬ 
sponsibility  for  general  chemical  de¬ 
velopment,  culminating  in  1948  in  his 
appointment  as  Chemical  Superin¬ 
tendent  supervising  •  the  technical 
operations  of  the  company’s  three 
chemical  factories  in  the  U.K. 
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Mr.  William  Reading  Bufton,  Ph.C'., 
F.C’.S.,  J.P.,  deputy  chairman  of 
William  Evans  and  Co.  (Hereford 
and  Devon)  Ltd.,  on  July  27  at  the 
ajfe  of  71. 

Regarded  as  an  authority  on  cider, 
Mr.  Bufton  had  been  associated  with 
the  company  for  the  last  50  years, 
diirini;  which  time  he  saw  the  change 
in  cider  drinking  habits  from  draught 
to  bottle  cider.  Following  the  1914-18 
war,  Mr.  Bufton  was  largely  respon¬ 
sible  for  the  introduction  of  pectin 
manufacture  to  this  country  and  for 
many  years  he  pioneered  the  indus- 
try. 

In  more  recent  years,  he  was  chair¬ 
man  of  the  National  Association  of 
Cider  Makers. 

Until  his  recent  retirement  due  to 
ill  health,  Mr.  Bufton  was  a  director 
of  the  parent  company,  Webbs  at 
Aberbeeg,  and  prior  to  his  appoint¬ 
ment  as  deputy  chairman  to  William 
Evans,  he  served  as  managing  direc¬ 
tor  for  many  years. 


ERECTIONS  AND  EXTENSIONS 

The  bottling  plant  at  Park  Stores, 
Holyrood  Road,  Edinburgh,  is  to  be 
extended  by  William  Younger  and 
Co.  at  an  estimated  cost  of  t95,0(M). 

* 

Extensions  are  to  be  made  by  W'il- 
liam  Crawford  and  Sons  to  their  fac¬ 
tory  at  Salamander  Street  and  Bath 
Street,  Leith,  at  a  cost  of  t75,(MM). 

* 

Plans  have  been  submitted  by  J. 
Lyons  and  Co.  to  erect  an  extension 
to  their  bakery  in  Addiscombe  Road, 
Margate,  Kent. 

Dowlings  Chocolates,  Ltd.,  are 
planning  to  rebuild  their  factory 
premises  at  the  rear  of  Marine  Ter¬ 
race  and  Belgrave  Road,  Margate, 
Kent.' 

Plans  have  been  passed  for  the  re¬ 
construction  and  extension  of  Gor- 
ries’  sausage  factory  behind  Chester 
Road,  Stretford. 

* 

Plans  have  been  approved  for  the 
construction  of  a  new  bakery  by 
Jarrow  and  Hebburn  Co-operative 
Society,  Albert  Road,  Jarrow,  on  a 
site  at  Calfclose  Lane,  Jarrow-on- 
Tyne.  * 

The  recent  growth  of  the  Purchas¬ 
ing  Officers  Association,  which  now 
has  M)  branches  and  groups  in  most 
of  the  large  centres  in  the  U.K.,  and 
also  in  Australia  and  South  Africa, 
has  necessitated  a  further  expansion 
in  the  head  office  accommodation. 

The  Association  has  now  taken 
over  the  remainder  of  the  first  floor 
offices  at  Wardrobe  Court,  and  an 
additional  extension  telephone  line 
has  also  been  arranged  to  meet  the 


OBITER  DICTA 

#  Pork  butchers  may  sell  pork 
again. — “  Meat  Marketing.” 

#  Obesity  is  the  commonest 
nutritional  disease  in  Britain. 
— Dr.  A.  P.  Meiklejohn. 

#  Refrigeration  does  not  im¬ 
prove  food,  it  only  delays  de¬ 
cay. — “  City  Press.” 

#  Is  it  to  the  chemist  that  we 
must  look  for  the  provision  of 
extra  foods  in  the  future? — 
James  Lawrie,  writing  in  the 
“  Irish  Times.” 

#  British  women  are  not  bad 
cooks,  but  their  menfolk  are 
often  bad  eaters;  this  means 
that  the  whole  family  have 
their  palates  blunted. — “  West¬ 
ern  Mail.” 

#  Obviously,  no  one  will  eat 
his  way  into  the  Kingdom  of 
Heaven,  but  behaviour  patterns 
appear  to  be  influenced  by 
good  and  bad  nutrition.  — 

“  Man’s  Foods,”  hy  L.  R.  Jen¬ 
sen. 

#  What  a  pass  we  have  come 
to  when  the  price  of  bacon  is 
going  down  because  the  stocks 
are  not  being  cleared,  and  the 
price  of  eggs  is  going  up  be¬ 
cause  the  hens  are  laying  few’er 
while  people  want  to  eat  just  as 
many. — “  Sunday  Times.” 

#  We  have  already  suffered  by 
tearing  down  the  great  houses 
of  London,  so  that  the  Govern¬ 
ment  has  landed  itself  in  the 
position  of  being  unable  to  give 
a  cocktail  party  to  Miss  Mar¬ 
garet  Truman  without  turning 
out  the  London  Museum.  — 
Lord  Esher. 

#  Those  engaged  in  the  chemi¬ 
cal  industry  are  drawing  to¬ 
wards  the  reign  of  nylon,  they 
are  putting  the  cotton  plant  out 
of  business,  they  are  knocking 
out  the  sheep,  and  have  even 
tried  to  make  milk  which  no 
self-respecting  cow  will  ac¬ 
knowledge.- — Sir  William  Ogg, 
at  the  .Annual  (General  Meeting 
of  the  S.C.I. 

#  Perhaps  the  absence  of  cats 
in  Swedish  towns  results  from  a 
bye-law  which  states  that  do¬ 
mestic  animals  can  only  be  al¬ 
lowed  on  the  streets  accom¬ 
panied  by  their  owners;  let  us 
have  better  handling  of  food¬ 
stuffs,  cleaner  restaurants,  but 
let  us  not  encroach  so  far  on 
the  liberty  of  the  British  rat. — 
Letter  to  the  “  Manchester 
duardian.” 


greatly  increased  traffic.  The  As¬ 
sociation’s  new  telephone  number  is 
City  3841/2/3. 

• 

A  new  cheese-making  factory  is 
being  developed  at  Lockerbie  in 
Dumfriesshire  by  Northern  Whole¬ 
sale  Dairies.  This  subsidiary  of  Inde¬ 
pendent  Milk  Supplies  is  using  a  for¬ 
mer  war-time  area  which  was  bought 
recently  and  is  to  add  a  £9,500  ex¬ 
tension  consisting  of  a  large  holding 
tank,  a  laboratory,  and  a  milk  load¬ 
ing  platform.  These  extensions  will 
greatly  assist  the  development  of  the 
plant,  which  is  engaged  on  the  pro¬ 
cessing  of  milk  from  some  250  farms 
in  surrounding  areas. 


BOOKLETS  RECEIVED 

Several  new  brochures  have  been 
produced  by  Allspeeds  illustrating 
the  adaptation  of  the  Kopp  variator. 

• 

The  subjects  of  pH  measurement, 
moisture  measurement,  and  indus¬ 
trial  X-ray  apparatus  are  discussed 
in  a  recent  publication  of  Marconi  In¬ 
struments.  • 

A  new  illustrated  guide  to  nutri¬ 
tion,  prepared  by  dietitians  and 
medical  experts,  and  published  at  2s. 
by  Energen,  gives  specimen  menus, 
food  value  tables,  an  18-day  weight- 
reduction  diet,  and  advice  on  weight 
control.  • 

The  extent  to  which  industrial 
chemical  glasswear,  manufactured  by 
Quickfit  and  Quartz,  can  answer  the 
problems  encountered  in  the  field  of 
hydrogen  chloride  absorption  is  set 
out  in  a  new  pamphlet  issued  by  the 
firm.  • 

The  modifications  made  to  the  pH 
indicator  manufactured  by  the  Cam¬ 
bridge  Instrument  Co.  are  described 
and  illustrated  in  a  revised  edition 
of  the  company’s  leaflet  which  also 
includes  details  of  a  new'  submersible 
electrode  system  for  industrial  ap¬ 
plications,  designed  for  direct  im¬ 
mersion  in  the  tank  of  solution. 

* 

A  44-page  octavo  booklet,  pub¬ 
lished  by  the  British  Plastics  Federa¬ 
tion,  is  claimed  to  cover  all  the 
more  important  plastics  materials 
produced  in  Great  Britain. 

Each  of  the  17  sections  has  a  note 
of  the  more  important  uses  of  the 
material  concerned,  the  names  and 
addresses  of  the  member-firms  sup¬ 
plying  it,  and  the  trade  names  used. 
All  are  indexed  separately  for  easy 
reference.* 


Antioxidants  in  Food 

The  sole  distributors  for  the  series 
of  gallic  acid  esters  manufactured  by 
Nipa  Laboratories  under  the  trade 
name  Progallin  are  P.  Samuelson  and 
Co.,  from  whom  samples  and  prices 
can  l)e  obtained. 
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\'iennese  Biscuits  in  Ireland 

A  branch  factory  of  Manners  A.  G. 
Vienna,  is  to  he  established  at  Cole¬ 
raine,  Co.  Derry,  for  the  manufac¬ 
ture  of  biscuits,  .\monfr  the  speciali¬ 
ties  to  he  made  in  this  Northern  Ire¬ 
land  factory  are  the  chocolate  hazel¬ 
nut-filled  wafers  for  which  the  Vien¬ 
nese  company  became  famous. 


Flavour  Development 

With  the  restriction  on  the  use  of 
coumarin  by  the  Federal  Food  and 
Drug  Department,  it  has  been  neces¬ 
sary  for  some  replacement  to  be 
found.  Protovanol  C,  developed  by 
the  Florasynth  Laboratories,  of  New 
York,  meets  the  necessary  require¬ 
ments.  It  is  the  approximate  equiva¬ 
lent  of  coumarin  in  strength,  is  fully 
soluble  in  alcohol,  propylene,  and  to 
an  extent  even  in  vegetable  oils. 
Readily  mixed  in  various  dry  bases, 
this  new  product  is  readily  absorbed 
in  cane  sugar,  corn  sugar,  or  starch. 


Rangoon's  New  Milk  Plant 

Eight  Burmese  delegates  left  Lon¬ 
don  by  air  recently  for  Rangoon 
after  completing  their  government’s 
largest  combined  overseas  order 
since  the  country’s  independence  in 
1948. 

One  of  the  companies  to  gain  con¬ 
tracts  was  The  Creamery  Package 
Manufacturing  Co.  who  have  the 
initial  order  to  build  a  sterilised  milk 
plant  near  Rangoon  shortly.  This 
will  be  the  first  plant  of  its  kind  to 
be  installed  in  Burma. 


Indian  Food  Problem  Ended 

India’s  food  problem  has  ended 
and  her  foo<l  imports,  which  stood  at 
more  than  four  million  tons  in  19.52, 
will  l>e  cut  to  a  million  tons  next 
year,  according  to  the  Food  Minister. 

He  added  that  the  country’s  inter¬ 
nal  rice  production  would  be  suffi¬ 
cient  to  meet  all  rationing  commit¬ 
ments  and  no  imports  would  ordin¬ 
arily  be  required.  However,  if  rice 
were  available  at  a  price  comparable 
to  that  ruling  internally,  then  India 
might  buy  about  one  million  tons  to 
build  a  reserve  stock  and  do  away 
with  rationing.  India  had  already 
refused  offers  of  rice  from  Burma, 
China,  and  Thailand.  Rice  pro<iuc- 
tion  in  19.52-53  was  23,409,000  tons 
and  the  prospects  for  next  year  were 
even  l>etter. 

India’s  wheat  harvest  of  6,702,000 
tons  this  year  was  the  highest  since 
the  194.5-46  season,  and  not  more 
than  one  million  tuns  would  be  im¬ 
ported  next  year,  an  amount  which 
the  country  was  committe»l  to  buy 
under  her  agreement  with  the  Inter¬ 
national  Wheat  Board  last  May. 


Food  Exhibition  in  Montreal 

A  Food  Exhibition  will  be  held  in 
the  Show  Mart  Building,  Berri 
Square,  Montreal,  from  October  14  to 
18,  19.53.  Exhibitors  will  be  manu¬ 
facturers  and  tbeir  exelusive  repre¬ 
sentatives;  direct  .sales  to  the  public 
will  be  permitted. 


U.S.  Butter  Surplus 

The  I’nited  States  Agriculture  De¬ 
partment  is  donating  10,800,000  lb. 
of  surplus  butter  to  needy  people  in 
Austria,  Trieste,  Italy,  and  Ger¬ 
many. 

The  butter  will  be  distributed  by 
the  War  Relief  Services  of  the 
National  Catholic  Welfare  Confer¬ 
ence.  The  Conference  will  pay  the 
cost  of  transporting  the  butter  from 
points  of  shipment  to  distribution 
centres  abroad. 


Hungary  Tries  New  Grinding  Method 

Experiments  are  being  made  at  a 
Hungarian  flour  mill  with  a  new 
method  of  grinding  which,  it  is 
claimed,  gives  finer  flour  than  older 
methods. 

Instead  of  using  a  roller  in  the  first 
stage,  as  at  present,  a  cutting  ap¬ 
paratus  is  introduced  which  .slices 
the  grain  into  four  pieces  before  it 
goes  to  the  roller. 


Birds’  Nest  Soup 

In  the  islands  of  Thailand,  the 
nests  of  certain  birds  .swifts  of  the 
genus  ('ftlloculiu — are  collected  and 
marketed  to  epicures  of  Oriental 
foods. 

The  nests,  which  are  built  on  the 
smooth  sections  of  cavern  walls,  are 
made  from  a  gelatinous  substance 
which  is  ejected  from  the  birds’ 
powerful  salivary  glands  in  thread¬ 
like  strands  which  harden  when  dry. 
When  completed,  the  nests  look  as 
though  they  have  been  woven  of 
heavy  threads  of  a  translucent  ma¬ 
terial  resembling  plastic  fibres. 
I’nder  ordinary  circumstances,  the 
birds  add  no  other  material  to  the 
nests,  which  are  collected  three  times 
a  year  by  two  concessionaires  who 
pay  large  premiums  for  their  con¬ 
tracts. 

The  collection  of  the  nests  is  a 
hazardous  and  skilled  occupation, 
the  collectors  working  several  hun¬ 
dred  feet  above  the  floor  of  the  cave, 
either  perched  on  top  of  long  bamboo 
poles,  used  as  ladders,  or  crouched 
in  baskets,  lowered  through  crevices 
in  the  mountains.  By  torchlight,  the 
collectors  pry  the  nests  from  the 
walls  of  the  caverns  with  a  flat- 
bladed  knife  attache<l  to  the  end  of 
a  bamboo  rod. 

Sometimes  the  nests  are  placed  in 
bags  as  they  are  gathered,  but  often 


they  are  allowed  to  fall  to  the  floor 
below,  where  they  are  picked  up  by 
the  collector’s  a.ssistants. 

The  nests  are  brought  from  the 
islands  in  large  boxes,  sorted,  and 
graded.  Such  foreign  materials  as 
bits  of  feathers  are  removed  from  the 
nests,  which  are  further  cleaned  by 
bru.shing.  Rough  edges,  particularly 
the  heavy  portion  by  which  the  nest 
is  attached  to  the  wall,  are  removed 
with  a  sharp  knife.  Finally,  the 
nests  are  packaged  and  ready  for 
sale. 

The  ne.st.s  are  valued  according  to 
lightne.s.s  of  colour,  firmne.ss  of  tex¬ 
ture,  ab.sence  of  foreign  materials, 
and  perfection  of  form. 


Whaling  By-products 

During  the  last  whaling  season  in 
the  Antarctic,  the  output  of  by¬ 
products  amounted  to  60,9.58  tons,  in¬ 
cluding  25, .500  tons  of  whale  meal 
and  guano,  1.55  tons  of  whale  liver 
oil,  456  tons  of  liver  meal,  134  tons 
of  meat  extract,  and  28,000  tons  of 
whale  meat.  The  production  of  w’hale 
oil  by  the  16  floating  expeditions  and 
three  shore  stations  was  2,114,625 
barrels,  equal  to  about  3.50,000  tons. 

Shark  Carcasses  to  he' Processed 

Shark  carcas.ses  from  Achill,  Co. 
Mayo,  will  be  processed  at  a  new 
£100,(MM)  factory  to  be  erected  at 
Liirgan,  Co.  Armagh,  early  next 
year,  by  leister  Farm  By-products 
Ltd.  Farmers  have  sidiscribed  the 
share  capital.  The  factory  will  make 
fish  meal  and  cat  foods. 

Livestock  which  are  normally  a 
loss  to  members  of  the  Ulster  Far¬ 
mers’  Union  will  also  be  proces.sed  at 
the  new  factory. 


Food  Factory  for  Clonskeagh 

A  new  factory  has  been  opened  by 
Chivers  and  Sons  (Ireland)  at  Beech 
Hill,  Clonskeagh,  Dublin. 

The  new  factory,  which  stands  on 
a  five-acre  site  in  picturesque  sur¬ 
roundings  overlooking  the  River 
Dodder,  comprises  a  range  of  build¬ 
ings  of  modern  design.  Each  of  the 
floors  is  devoted  to  fruit  .sorting,  jelly 
boiling,  jam  and  marmalade  making, 
filling,  cooling,  packing,  storing, 
glass  washing,  or  inspection.  The 
factory  plant  and  equipment  is 
mainly  of  the  company’s  own  de- 
sign. 

Chivers  jellies  were  first  sold  in 
Ireland  about  1898.  P'rom  then  until 
1932  they  were  imported  along  with 
the  company’s  jams  and  marma¬ 
lades.  The  company  u.ses  Irish  raw 
materials  and  ingredients.  An  in¬ 
creasing  acreage  «f  strawberries, 
raspberries,  blackcurrants,  and 
gooseberries  is  grown  under  contract 
for  the  company  in  selected  areas. 
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By  pressing  the  hoist  raising  button,  the  load  of  cans  is  lilted  by  means  of  the  suction 
head  and  then  lowered  on  to  the  pallet. 


OVERSEAS  ENQUIRIES 
Gin,  Whisky,  Liqueurs,  and  Biscuits 

“  Liquor,”  S.R.L.,  of  Genoa,  have 
expressed  interest  in  representinjf 
United  Kingdom  distillers  of  gin, 
whisky,  and  liqueurs  and  manufac¬ 
turers  of  biscuits. 

The  Italian  firm  has  recently  been 
formed  by  Ragioniere  V'incenzo 
Severino  in  partnership  with  Signor 
Ubaldo  Dagnino  for  dealing  in  im¬ 
ports  and  exports  and  in  the  repre¬ 
sentation  of  foreign  brands  of  wines, 
liquors,  and  alimentary  products. 

« 

Agency  for  Flour 

Garnett  and  Co.,  Ltd.,  of  P.O.  Box 
2*23,  Georgetown,  British  Guiana, 
wish  to  obtain  the  representation  of 
United  Kingdom  flour  millers. 

United  Kingdom  manufacturers 
who  are  interested  in  this  enquiry 
should  communicate  direct  with  the 
company  at  the  above  address. 

« 

Breakfast  Cereals 

Ed.  A.  Keller  and  Company 
Limited,  P.O.  Box  659,  Edinburgh 
House,  Hong  Kong,  are  interested  in 
representing  United  Kingdom  manu¬ 
facturers  of  breakfast  cereals. 

United  Kingdom  Arms  interested 
in  this  enquiry  should  write  direct 
to  the  company,  sending  details  of 
their  products,  literature,  c.i.f. 
prices  and  samples  if  possible. 

« 

Foods  in  Special  Packaging 

Messrs.  Hemisphere  International 
Corporation,  Hibernia  Building,  New 
Orleans  12,  Louisiana,  have  ex¬ 
pressed  interest  in  receiving  quota¬ 
tions  for  Christmas  gift  items  such  as 
delicacies,  preserves,  or  some  other 
food  item.  Original  and  attractive 
packaging  is  essential  and  no  ”  over¬ 
worked  ”  item  will  be  considered.  A 
quantity  of  6,500  units  is  required 
and  the  cost  per  unit  landed  in  New 
Orleans,  including  duty,  should  not 
exceed  $2.00  (14s.  3ld.). 

As  a  guide  the  items  purcha.sed  in 
previous  years  have  included  honey 
packed  in  an  old  fashioned  ”  moon¬ 
shine  ”  type  jug,  country  sorghum 
packed  in  a  demijohn  stoneware  jug, 
and  100  per  cent,  pure  maple  syrup 
and  buckwheat  flour.  It  is  not  neces¬ 
sary  that  offers  should  conform  to 
past  patterns,  but  the  need  for  ori¬ 
ginality  in  packaging  cannot  be  over¬ 
emphasised. 

Quotations  should  be  in  United 
States  currency  c.i.f.  New  Orleans, 
including  duty,  if  possible,  and  all 
offers  should  be  sent  by  air  mail  to 
Mr.  L.  M.  Westbrook  of  the  United 
States  firm.  Samples  are  essential 
and  may  be  sent  if  wished  to  the 
Consulate-General  in  New  Orleans. 

All  foodstuffs  destined  for  the  United 
States  are  subject  to  the  United  States 
Food  and  Drugs  Administration  Regula¬ 
tions. 


Equipment  for  Handling  Hot  Cans 

New  palletising  equipment  built  by 
Standard  Knapp  has  been  installed 
at  the  Hawaiian  Canneries. 

The  machine  consists  of  two  basic- 
units  :  one  for  palletising  filled  cans 
after  cooling  and  the  other  for  de- 
palletising  when  the  cans  are  ready 
for  labelling  and  packing  into  cases. 
The  first  of  these  comprises  a  load¬ 
forming  device  consisting  of  a  series 
of  chains  in  a  compact  frame  sup¬ 
ported  by  four  legs.  This  unit  ar¬ 
ranges  the  cans  in  a  definite  pattern 
according  to  the  size  of  the  cans  and 
of  the  pallet.  The  second  is  a  suction 
head  attached  to  a  standard  electric- 
hoist  suspended  from  a  trolley;  sup¬ 
porting  this  unit  is  a  superstructure. 

The  filled  cans  come  from  the 
cooler  in  either  single  or  multiple 
line,  standing  or  rolling.  If  rolling, 
then  they  must  be  run  through  a 
twister,  the  cans  then  entering  the 
forming  device  and  assuming  the  de¬ 
sired  pattern. 

The  suction  head  of  the  palletiser 
is  moved  over  the  layer  of  cans,  picks 
it  up,  swings  it  laterally,  and  de¬ 
posits  it  on  a  pallet.  Tier  after  tier 
is  loaded  in  this  way,  a  fork  truck 
moving  the  filled  pallet  to  the  ware¬ 
house. 

In  the  suction  head  are  a  multi¬ 
tude  of  vacuum  cups  arranged  to 
match  the  pattern  into  which  the 
cans  have  been  formed.  These  cups 
are  all  connected  by  means  of 
headers,  to  a  single  manifold,  and 
the  manifold  is  connected  to  a  dry 
vacuum  pump  by  a  rubl>er  hose. 
From  18  to  20  in.  of  vacuum  is  main¬ 
tained. 

Control  of  the  vacuum  is  through  a 
valve  operated  by  an  easily  access¬ 
ible  lever  mounted  on  the  suction 
head. 


Also  contained  in  the  suction  head 
is  a  double-iloor  type  fastener  that 
locks  to  two  vertical  angle-iron  sup¬ 
ports;  these  define  the  position  of  the 
pallet  on  the  floor,  and  the  align¬ 
ment  of  the  pallet  and  suction  head. 
Operation  of  the  fastener  is  via  the 
above-mentioned  vacuum  actuating 
lever. 

With  the  suction  head  in  position 
above  the  load  of  cans  in  the  form¬ 
ing  device,  the  operator  presses  the 
hoist  lowering  button  until  the 
vacuum  cups  in  the  head  rest  on  the 
cans.  He  then  pushes  the  vacuum 
control  lever  forward  thus  anchoring 
the  head  to  the  cans  by  means  of  the 
suction  cups.  At  the  same  time  he 
operates  a  foot  pedal  to  disengage 
the  drive  to  the  load-forming  device 
and  removes  the  pressure  exerted  by 
cans  feeding  the  unit. 

He  then  moves  the  loaded  suction 
head  forward  to  break  any  headlocks 
that  may  exist  between  the  cans 
attached  to  it  and  those  remaining 
on  the  forming  device. 

By  pressing  the  hoist  raising  but¬ 
ton,  he  lifts  the  load  of  cans,  and 
moves  the  entire  assembly  on  its 
trolley  until  the  two  locks  on  the 
door  catch  place  the  cans  over  the 
pallet. 

By  pushing  the  hoist  lowering  but¬ 
ton,  the  load  of  cans  is  set  on  the 
pallet.  The  vacuum  valve  and  lo<-k 
controlling  lever  are  pulled  out,  re¬ 
leasing  the  cans  and  unfastening  the 
position  locks.  Then  the  suction  head 
is  raised  and  returned  to  the  start¬ 
ing  position  over  the  forming  device. 

.\  sheet  of  kraft  paper  is  placed  on 
the  top  of  each  tier  of  cans  as  it  is 
deposited  on  the  pallet.  This  binds 
the  tiers  together  and  absorbs  fluid 
from  leaking  cans  thus  protecting 
other  cans  from  spillage. 
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News  from  the  Ministries 


APPOINTMENTS 

Mr.  R.  F.  Tyas,  an  Assistant  Sec¬ 
retary,  Ministry  of  Health,  has  been 
appointed  a  nienil)er  of  the  Food 
Standards  Committee  in  succession 
to  Mr.  P.  N.  R.  Butcher,  O.B.E., 
who  has  retired. 

* 

Mr.  E.  G.  Harwood,  C.B.,  has 
been  appointed  a  Deputy  Secretary 
of  the  Ministry  of  Food  (Supply  De¬ 
partment)  in  succession  to  the  late 
Sir  Albert  Feavearyear,  K.B.E.,  C.B. 


Artificial  Sweetening  Substances 

The  use  in  food  of  all  artificial 
sweetening  substances  except  sac¬ 
charin  is  now  prohibited  under  the 
Artificial  Sweeteners  in  Food  Order, 
19.53  (S.I.,  19.53,  No.  1311). 

The  Medical  Re.search  Council,  on 
the  recommendation  of  the  Food 
Adulterants  Committee,  has  in¬ 
formed  the  Minister  of  Food  that  on 
present  evidence  they  regard  the  use 
of  certain  artificial  sweetening  sub¬ 
stances  as  ingredients  in  food  as  un¬ 
desirable  on  health  grounds.  In  the 
light  of  this  advice,  the  Mini.ster  has 
decided,  in  agreement  with  the  Min¬ 
ister  of  Health  and  the  Secretary  of 
State  for  Scotland,  to  prohibit  the 
use  of  all  artificial  sweetening  sub¬ 
stances  except  saccharin.  He  will, 
however,  be  prepared  to  consider  the 
exemption  of  any  other  sw’eetening 
substance  shown  to  be  harmle.ss. 


Saccharin  Tablets 

As  a  result  of  the  Fo<m1  Standards 
(Saccharin  Tablets)  Order,  the  stan¬ 
dard  for  saccharin  tablets  has  been 
revised  and  extended  to  cover  all 
.sweetening  tablets  containing  sac¬ 
charin.  The  Food  Standards  Com¬ 
mittee  considers  that  this  pro<luct, 
to  which  the  public  has  become  ac¬ 
customed,  will  continue  to  be  of 
some  importance  even  after  de¬ 
rationing  of  .sugar  and  that  it  is 
desirable  that  it  should  still  be  sold 
in  a  standard  form. 

The  new  standard,  which  came  into 
force  on  September  1,  19.53,  for  all 
sales  is  as  follows  : 

A  saccharin  tablet  or  other  sweeten¬ 
ing  tablet  containing  saccharin : 

(i)  shall  contain  not  less  than  o-i8 
grain  and  not  more  than  o-22  grain  of 
saccharin  or  the  equivalent  weight  of 
soluble  saccharin; 

(ii)  may  contain  as  excipient  sodium 
bicartK>nate  with  or  without  other  suit¬ 
able  substances.  The  total  amount  of 
excipient  shall  not  exceed  four  times 
the  maximum  quantity  of  saccharin; 

(iii)  shall  not  contain  more  than  five 
per  cent,  water-insoluble  matter,  nor 
less  bicarl  (onate  than  that  required 
to  render  the  saccharin  completely 
soluble. 

It  will  no  longer  be  necessary  for 
the  description  “  standard  ”  to  be 
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applied  to  saccharin  tablets,  or  for 
the  saccharin  content  of  each  tablet 
to  be  stated  on  the  packet. 

In  making  this  standard,  the  Min¬ 
ister  has  had  regard  to  the  recom¬ 
mendations  of  the  Food  Standards 
Committee,  and  to  the  representa¬ 
tions  which  were  received  after  the 
Committee’s  propo.sals  were  pub¬ 
lished  in  June,  19.52. 

The  Saccharin  Order,  1949,  which 
contained  the  previous  temporary 
standard  for  saccharin  tablets  and 
provisions  relating  to  the  retail  sale 
of  saccharin  and  certain  other  sweet¬ 
ening  agents,  has  been  revoked. 


New  Zealand  Lamb  and  Mutton 

Agreement  has  been  reached  with 
the  New  Zealand  Meat  Producers’ 
Board,  through  the  delegation 
headed  by  Mr.  J.  D.  Ormond,  chair¬ 
man  of  the  Board,  oh  the  prices  to 
be  paid  for  New  Zealand  lamb  and 
mutton  in  the  year  beginning  Octo¬ 
ber  1,  19.53. 

Under  the  agreement  with  New 
Zealand,  which  was  signed  in  1948 
and  amended  last  year,  provision 
was  made  for  annual  revisions  of 
price,  either  by  reference  to  varia¬ 
tions  in  costs  of  production  or  up  to 
10  per  cent,  by  reference  to  changes 
in  the  prices  paid  to  other  important 
suppliers. 

As  from  October  1,  19.53,  there  will 
be  an  increase  of  per  cent,  for 
New  Zealand  lamb  and  lamb  offals 
and  an  average  increase  of  about 
per  cent,  for  mutton  and  mutton 
offals.  On  mutton  the  increase  will 
be  varied  according  to  the  ranges  of 
weight  and  quality;  as  in  the  case  of 
Australia,  the  prices  of  heavy  weight 
mutton  will  not  be  increased. 


Jam  Standards  Revised 

The  Food  Standards  (Preserves) 
Order,  1953,  has  been  amended  with 
effect  from  September  1,  19.53.  Under 
this  Order  the  revised  standards  for 
damson,  gooseberry  and  raspberry, 
and  gooseberry  and  strawberry  jams 
and  for  jams  in  hermetically  sealed 
containers,  came  into  force  on  Sep¬ 
tember  1,  1953,  for  all  sales.  It  was 
previously  stated  that  the  revised 
standards  for  these  jams  would  take 
effect  on  September  1,  1953,  for 
sales  by  manufacturers,  on  Janu¬ 
ary  1,  19.54,  for  sales  by  wholesale, 
and  on  May  1,  1954,  for  sales  by 
retail.  Revisetf  standards  are  also 
prescribed  for  fig  and  lemon  jam  and 
for  rhubarb  and  ginger  jam.  The 
total  minimum  fruit  contents  are  un¬ 
changed  at  40  per  cent,  but  the 
minimum  lemon  and  ginger  contents 
will  now  be,  respectively,  eight  per 
cent,  and  one  per  cent,  by  weight  of 
the  finished  jam.  The.se  revised  stan¬ 
dards  also  came  into  force  on  Sep¬ 
tember  1,  1953,  for  all  .sales. 


Danish  Bacon 'Agreement 

As  a  result  of  the  recent  discus¬ 
sions  about  the  import  of  bacon 
from  Denmark  between  representa¬ 
tives  of  the  Danish  Bacon  Factories’ 
Export  Association  and  the  Ministry 
of  Food,  it  has  been  agreed  that  the 
price  to  be  paid  for  Danish  bacon 
during  the  12  months  from  Octo¬ 
ber  4,  19.53,  to  October  2,  1954,  will 
be  237s.  fid.  per  cwt.  c.  and  f.  U.K. 
port.  The  current  price  is  2.52s.  fid. 
per  cwt.  f.o.b.  Danish  port. 

It  has  al.so  been  agreed  to  extend 
for  a  further  two  years  the  existing 
contract  which  was  due  to  expire  on 
October  2,  1954. 

The  maximum  quantity  to  be 
shipped  during  the  12  months  begin¬ 
ning  on  October  4,  19.53,  is  230,000 
tons.  During  the  two  subsequent  12 
month  periods  the  maximum  quan¬ 
tity  will  be  200,000  tons. 


Antibiotics  for  Animal  FeedingstufTs 

Penicillin  and  aureomycin  (the 
latter  in  a  restricted  form)  can  now 
be  supplied  for  use  in  the  food  of 
pigs  and  poultry,  subject  to  certain 
safeguards.  Hitherto,  the  use  of 
these  antibiotics  for  feeding  to  ani¬ 
mals  has  been  subject  to  specific  pre¬ 
scription  by  veterinary  surgeons. 

They  will  be  available  in  two 
forms : 

(a)  As  a  concentrated  or  com¬ 
pound  feedingstuff  to  which  the 
antibiotic  has  been  added  before 
sale  to  the  farmer. 

(h)  As  a  supplement  which  can 
be  mixed,  in  accordance  with 
directions  given  on  the  label,  by 
the  farmer  who  mixes  his  own 
feedingstufis. 

Under  the  Therapeutic  Substances 
(Supply  of  Antibiotics  for  Agricul¬ 
tural  Purposes)  Regulations,  1953, 
the  Agricultural  Ministers  have 
power  to  require  that  certain  in¬ 
formation  shall  be  given  on  the 
labels  that  must  be  attached  to  every 
container  of  an  antibiotic  supple¬ 
ment  or  bag  of  feedingstuff  contain¬ 
ing  an  added  antibiotic.  Model 
forms  of  label  have  now  been  ap¬ 
proved,  giving  information  about  the 
antibiotic  and  about  its  storage  and 
u.se. 

These  labels  also  bear  warnings 
against  feeding  the  product  to  rumi¬ 
nant  animals  and  to  stock  used  for 
breeding. 

Farmers  who  wish  to  conduct  trials 
under  their  own  conditions  of  feed¬ 
ing  an<l  management,  either  as  sup¬ 
plements,  or  as  additions  to  com¬ 
pounds  and  concentrated  feeding- 
stuffs,  are  advised  to  adhere  to  the 
rate  of  dosage  and  manner  of  use  of 
the  particular  type  of  product  they 
have  purchased,  as  recommended  by 
the  manufacturers. 
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Dried  Fruit  to  be  Decontrolled 

Dried  fruit  is  to  be  decontrolled  on 
December  1,  1953.  From  that  date 
private  imports  will  be  resumed  and 
all  controls  over  prices  and  distribu¬ 
tion  will  be  abolished. 

No  imports  will  be  allowed  before 
December  1.  Details  of  the  import 
licensing  arrangements  will  be  an¬ 
nounced  by  the  Board  of  Trade 
shortly.  Traders  will  then  be  able  to 
enter  into  forward  contracts  for 
dried  fruit  for  arrival  in  the  United 
Kingdom  on  and  after  December  1. 


Grain  Handling  in  America 

An  illustrated  booklet  entitled 
“  The  Bulk  Handling  of  Grain  in 
the  United  States  of  America  ” 
(II.M.S.O.  Is.)  describes  the  Ameri¬ 
can  methods  of  handling  grain  in 
hulk  and  the  use  of  multi-purpose 
rather  than  speeiali.sed  equipment 
and  vehicles  for  this  purpose. 

There  are  already  a  number  of 
British  farmers,  merchants,  and  pro¬ 
cessors  who  have  adopted  bulk  hand¬ 
ling  methods  in  order  to  improve  the 
efficiency  of  their  operations,  and  it 
is  hoped  that  this  booklet  will  stimu¬ 
late  interest  and  encourage  those 
traders  who  are  at  present  hesitant 
— perhaps  in  the  belief  that  expen¬ 
sive  specialised  plant  and  equip¬ 
ment  are  necessary — to  adopt  such 
methods.  It  provides  information 
about  the  way  in  which  existing 
transport  can  be  adapted  to  avoid 
the  cost  of  more  elaborate  specialised 
vehicles  and  describes  several  types 
of  equipment  which  have  been  found 
satisfactory  by  American  farmers 
and  traders,  many  of  whom  are  oper¬ 
ating  on  a  relatively  small  scale. 

Revolving  Fund  for  Industry 

Notes  exchanged  in  February  be¬ 
tween  the  Foreign  Secretary  and  the 
U.S.  Ambassador  established  a  pro¬ 
gramme  for  the  expenditure  of  the 
counterpart  funds  from  American 
economic  aid  under  the  Mutual 
Security  Act  of  1952  (Cmd.  8776).  As 
part  of  this  programme  a  revolving 
hind  of  £1  million  has  been  set  up 
for  short  term  loans  to  industry 
and  agriculture.  Agriculture  receives 
£:100,0(M),  and  the  balance  of  £700,000 
is  available  for  short  term  loans  to 
industry  for  the  purpose  of  increas¬ 
ing  proiluctive  efficiency. 

The  President  of  the  Board  of 
Trade  has  appointed  the  following 
independent  Committee  to  advise 
him  on  the  administration  of  the  in¬ 
dustrial  portion  of  the  Revolving 
Fund  :  Sir  John  H.  Woods,  G.C.B., 
M.V.O.  (chairman),  Mr.  David  Col¬ 
ville,  Col.  E.  R.  Mayer,  T.D.,  Sir 
Andrew  Naesmith,  C.B.E.,  J.P.,  Mr. 
S.  J.  Pears,  F.C.A.,  Lord  Pierey, 
C.B.E.,  Mr.  W.  W.  S.  Robertson, 
O.B.E.,  Dr.  Harold  Whitehead. 

The  Committee  has  already  met 
and  has  made  recommendations, 
which  the  President  has  accepted,  as 


to  the  types  of  project  which  shouhl 
be  aided  from  the  Fund  and  as  to 
the  terms  and  conditions  to  be  at¬ 
tached  to  the  loans  within  the  frame¬ 
work  laid  down  in  the  White  Paper. 
The  Advisory  Committee  is  now- 
ready  to  examine  individual  applica¬ 
tions  from  industry  and  will  make 
recommendations  thereon  to  the 
Board  of  Trade. 

In  principle,  any  project  which  has 
as  its  object  the  raising  of  produc¬ 
tive  efficiency  in  industry  is  eligible 
for  consideration.  This  includes  any 
project  arising  from  the  recommen¬ 
dations  of  the  Anglo-American  Pro¬ 
ductivity  Council  reports  or  of  the 
advisory  service  provided  under  the 
Conditional  Aid  programme. 

As  the  amount  of  money  available 
is  limited,  it  will  be  necessary  to  re¬ 
strict  loans  to  projects  which  will 
contribute  quickly  to  achieving  the 
purposes  of  the  Fund,  and  it  is  ex¬ 
pected  that  most  of  the  loans  will  be 
made  for  new  equipment  and  im¬ 
provement  of  plant  layout.  Prefer¬ 
ence  will  be  given  to  small  and 


The  National  Insurance  (Indus¬ 
trial  Injuries)  Act,  1953,  which  came 
into  operation  on  Augu.st  26,  1953, 
makes  a  number  of  beneficial  changes 
in  the  scheme  of  insurance  against 
industrial  injuries  while  leaving  the 
main  structure  of  the  scheme  un¬ 
altered.  There  is  no  increase  in  con¬ 
tributions. 

The  Industrial  Injuries  scheme, 
established  by  the  National  Insur¬ 
ance  (Industrial  Injuries)  Act,  1946, 
came  into  operation  on  July  5,  1948. 
It  replaced  the  Workmen’s  Compen¬ 
sation  Act  by  a  new  system  of  com¬ 
pensation  for  accidents  at  work  and 
for  “  prescribed  ”  industrial  diseases. 
F'or  the  first  time,  compensation  took 
the  form  of  insurance  benefits  under 
a  State-administered  scheme. 

Immediately  after  the  accident 
injury  benefit  can  be  paid  for  a 
limited  period  during  incapacity  for 
work.  This  may  be  followed  by  dis¬ 
ablement  benefit,  which  is  either  a 
pension  or  a  gratuity  and  which  de¬ 
pends  on  medical  assessment  of  the 
severity  of  the  disablement  and  not 
on  loss  of  earnings.  This  benefit  can 
be  supplemented  by  allowances. 

The  main  change  is  a  relaxation 
of  the  conditions  for  disablement 
lienefit.  At  present  it  can  be  paid 
only  if  the  disablement  resulting 
from  the  accident  or  industrial  dis¬ 
ease  is  substantial,  that  is  assessed 
by  a  medical  board  at  20  per  cent,  or 
more,  or  likely  to  be  permanent,  or 
in  some  circumstances  both  substan¬ 
tial  and  permanent.  From  August  26, 
the  benefit  may  be  paid  wherever 
the  disablement  is  assessed  at  1  per 
cent,  or  more,  whether  it  is  per¬ 
manent  or  not. 


medium  sized  firms  who  can  show 
that  the  benefits  they  expect  to  ac¬ 
crue  from  a  loan  will  enable  them  (or 
their  customers)  to  expand  their  ex¬ 
port  trade  or  to  meet  essential  home 
requirements  more  efficiently. 

Loans  will  not  normally  be  granteil 
for  periods  of  more  than  three  years, 
although  in  exceptional  circum¬ 
stances  up  to  five  years  may  be  con¬ 
sidered.  Applications  are  unlikely  to 
be  entertained  for  large  sums.  The 
amount  and  period  of  the  loan  and 
the  rate  of  interest  and  the  security 
required  will  be  matters  for  negotia¬ 
tion,  but  it  is  the  intention  that  the 
terms  for  approved  projects  shall  not 
be  less  favourable  than  those  which 
the  applicant  can  obtain  from  other 
sources. 

An  explanatory  leaflet  setting  out 
the  form  in  which  applications 
should  be  made  can  be  obtained  from 
the  Board  of  Trade,  Industries  and 
Manufactures  Division  2  (Revolving 
Fund  for  Industry),  Horseguards 
Avenue,  London,  S.W.  1,  or  from 
Board  of  Trade  Regional  Offices. 


People  who  have  already  had 
claims  rejected  because  their  disable¬ 
ment  was  neither  permanent  nor 
substantial  may  now  claim  benefit 
from  August  26  if  there  is  still 
some  disablement  remaining.  Anyone 
wishing  to  claim  from  that  date 
should  notify  his  local  National  In¬ 
surance  Office  as  soon  as  possible. 

This  change  does  not  affect  the 
special  rules  relating  to  persons  suf¬ 
fering  from  pneumoconiosis  or  bys- 
sinosis. 

The  Act  also  makes  the  following 
changes : 

1.  It  makes  the  hospital  treatment 
allowance  available  to  people  awarded 
disablement  gratuities  as  well  as  to  dis¬ 
ablement  pensioners. 

2.  It  removes  a  technical  difficulty 
which  ^t  present  prevents  disablement 
lienefit  from  being  paid  in  certain  cases 
from  the  date  when  injury  benefit 
stops. 

3.  It  enables  industrial  death  benefit 
to  l)e  paid  at  the  higher  rate  of  37s.  a 
week,  instead  of  20S.  a  week,  to  certain 
widows  whose  husbands  died  as  the 
result  of  an  industrial  accident  or  dis¬ 
ease,  and  who  are  aged  between  40  and 
50  when  they  cease  to  be  entitled  to  an 
allowance  for  a  child. 

4.  It  makes  some  minor  changes  in 
the  system  of  adjudication. 

In  addition  the  Act  gives  the 
Minister  power  to  make  regulations 
for  certain  purposes,  including 

(a)  to  bring  into  the  scheme  some 
classes  of  people  employed  on  lioard 
certain  foreign  ships  and  aircraft;  and 

(b)  to  make  dependants’  allowances 
available  to  certain  unemployable 
people  who  have  been  receiving  work¬ 
men’s  compensation  for  injuries  sus¬ 
tained  before  the  Industrial  Injuries 
Act  came  into  force  in  1948. 


Beneficial  Changes  in  Insurance  Scheme 

NEW  SYSTEM  OF  COMPENSATION  ADOPTED 
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Information  and  Advice 


This  Service  is  available  to  subscribers  to  FOOD 
MANUFACTURE.  If  a  stamped  addressed  envelope 
is  enclosed  replies  will  be  sent  by  post,  but  enquiries 
cannot  be  answered  by  telephone. 

Cannery  Wastes 

B.6705.  H’e  are  having  difficulty  in  disposing  of  the 
waste  waters  from  our  canning  factory;  can  you  give  us 
any  advice  on  this  problem?  (Kent) 

The  waste  waters  incidental  to  fruit  and  vegetable 
canning  are  large  in  volume  and  high  in  strength.  If 
they  cannot  be  disposed  of  into  sewers,  biohltration 
plant  to  fit  the  wastes  for  discharge  into  a  stream  or 
river  may  have  to  be  installed.  Research  carried  out  at 
Campden  and  elsewhere  has  proved  that  cannery  wastes 
may  be  purified  to  any  desired  extent  using  percolating 
filters  and  a  system  whereby  the  waste  waters  are  di¬ 
luted  with  purified  filter  effluent  before  being  applied  to 
the  filters.  The  system  is  costly  to  instal,  but  automatic 
and  reliable  in  operation. 

W'hen  sewers  are  available  for  disposal  of  the  wastes, 
less  elaborate  treatment  is  required  and  in  fact  physical 
removal  of  large  suspended  particles  of  debris  and  of 
sand  w'ill  suffice  in  most  case.  Much  good  can  be  done 
by  taking  adequate  precautions  wdthin  the  factory  to 
avoid  undue  waste  of  water  or  materials.  The  object 
should  be  to  prevent  fruit  and  vegetables  from  entering 
the  factory  drains. 

A  particularly  difficult  problem  arises  when  lye  peeling 
is  used  but,  provided  care  is  taken  to  prevent  vegetable 
matter  and  sand  from  entering  the  drains  unnecessarily, 
the  waste  waters  can  still  be  purified  by  normal  methods. 

Fruit  Fudge 

B.6706.  Could  you  please  provide  me  with  a  method  for 
making  fruit  fudge?  (Lancs.) 

The  following  formula  may  be  used  as  a  basis  for  trial: 


lb. 

Tate’s  g^rade  30  sugar  pieces .  a  o 

Corn  syrup  .  .  ...  1'5 

Condensed  milk .  ...  2  0 

Drained  cherry  pieces  (or  other  well- 

drained  fruit) .  .  ...  02 

Hydrogenated  fat  .  .  0  8 

F^ondant  ...  .  .  2-t 


A  trace  of  oil  of  almonds,  or  other  comple¬ 
mentary  flavour  according  to  fruit  used. 

The  sugar,  corn  syrup,  condensed  milk,  and  melted  fat 
are  pre-mixed  and  cooked  to  24‘-l°F.  The  steam  is  turned 
off,  the  batch  cooled  to  200°F'.,  and  the  fondant,  fruit, 
and  flavour  are  added  and  stirred  evenly  through  the 
batch.  It  is  then  poured  on  to  an  oiled  slab  to  cool  and 
grain;  it  is  scored  while  plastic,  and  divided  into  pieces 
when  cold. 

Note:  The  batch  is  cooled  to  200*F.  before  adding  the 
fondant  to  prevent  streaks  appearing  through  the  fudge. 
Moist  fruit  must  not  be  used,  otherwise  the  batch  be¬ 
comes  sticky. 

Storage  of  Cider  Apples 

B.6707.  H’e  should  be  obliged  for  any  information  you 
may  be  able  to  give  us  regarding  the  storage  of  cider 
apples  on  arrival  at  the  factory.  (Herts.) 

According  to  the  tonnage  of  fruit  to  be  stored,  the 
method  chosen  should  be  either  in  bins,  covered  silos,  or 
in  the  open  air.  The  first  method  should  be  used  only  on 
the  farm  when  it  is  desired  to  keep  the  apples  until  they 
reach  optimum  maturity.  The  industrial  factory  usually 


employs  silos  and  it  is  desirable  to  provide  some  form  of 
roofing  for  these  to  protect  the  apples  from  extremes  of 
bad  weather;  the  silos  .should  be  very  well  ventilated. 

Storage  in  the  open  air  cannot  be  recommended,  for 
heavy  rainfall  will  result  in  an  appreciable  loss  of  sugar 
from  the  apples  and  a  noticeable  diminution  of  their 
aroma  and  bouquet.  There  is  also  the  danger  of  the 
development  of  moulds  due  to  the  storage  of  wet  fruit. 
Movement  of  the  apples  should  be  done  only  with  special 
shovels  to  avoid  cutting  the  fruit  or  damaging  the  skin, 
actions  which  inevitably  lead  to  the  growth  of  moulds 
and  bacteria  in  the  fruit  tissues.  Apples  stored  in  the 
open  air  should  be  protected  from  frost  by  a  layer  of 
straw. 

Fruit  silos  should  be  constructed  in  cement  with  open 
tops,  and  erected  side  by  side  in  rows  separated  by  nar¬ 
row  partitions.  If  the  apples  are  to  be  transported  in 
bulk  the  tup  of  the  partitions  should  be  levelled  up  to 
the  height  of  the  surrounding  pathway.  The  cement 
floor,  sloping  adequately  to  a  central  channel  through 
which  the  water  flows  for  conveying  the  fruit,  is  covered 
with  a  grating  which  ventilates  the  fruit — an  effect  which 
can  be  increased  by  the  placing  of  vertical  “  chimneys” 
at  intervals  throughout  the  silo.  Enough  fruit  should  be 
stored  for  five  to  10  days’  work.  The  area  required  can 
be  calculated  from  this  tonnage;  the  depth  of  fruit 
should  not  usually  be  less  than  3  ft.  and  never  exceed 
•4  ft.  6  in.  The  width  of  the  silo,  however,  can  be  as  much 
as  18  ft. 

Information  Supplied 

The  Enquiry  Service  has  dealt  with  requests  for  the 
names  of  manufacturers  and  suppliers  of  plant,  machin¬ 
ery,  and  materials,  and  also  general  information  as  fol¬ 
lows  : 

B.6653.  Glace  cherry  packing  equipment.  (Scotland) 
B.685-1.  Roasted  and  salted  peanuts.  (Scotland) 

B.6653.  Sausage  linking  equipment.  (London) 

B.6657.  Synthetic  cream.  (Canada) 

B.6639.  Cleaning  device  for  food  containers.  (Lancs.) 
B.6660.  Vacuum  closing  of  glass  jars.  (Singapore) 
B.6662.  Compressors  and  vacuum  pumps.  (America) 
B.6663.  Water  atomisers.  (Wilts.) 

B.6664.  Income  tajc  relief.  (Ches.) 

B.6667.  Chicken  in  glass.  (Northumberland) 

B.6670.  Pea  steeping  tablets.  (Warwicks.) 

B.6671.  Lactic  acid.  (Devon) 

B.6672.  Tomato  powder  and  tomato  flavouring.  (Ire¬ 
land) 

B.6674.  Refining  beef  fat.  (Kenya) 

B.6676.  Anchovy  essence.  (Lancs.) 

B.6677.  Fruit  juice  equipment.  (East  Africa) 

B.6678.  Cartons.  (Glam.) 

B.6679.  Gauge  for  testing  the  vacuum  in  canned  foods. 
(Surrey) 

B.6681.  Meat  canning.  (Warwicks.) 

B.6683.  Pop  corn  manufacture.  (London) 

B.6684.  Liver  catalase.  (Beds.) 

B.6685.  Sugar  confectionery.  (Philippines) 

Information  Required 

B.6682.  Suppliers  of  a  hand-operated  .peeler  for  citrus 
fruits.  (Staffs.) 

B.6704.  Name  and  address  of  the  manufacturers  of  the 
Moorside  sharpening  stone.  (Yorks.) 
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694>J44'  Kato,  S.  :  Treatment  of  fruit 
prior  to  refrigeration. 

694,449.  Vicars.  Ltd.,  T.  and  T.  : 
Dough  breaks. 

694,471.  Lamb,  H.  T.  :  Electrically 
driven  machines  for  mixing  and  knead¬ 
ing  or  for  mincing. 

694.481.  St.  Regis  Paper  Co.:  Bag 
filling  machines. 

694.597'  Searle,  M.  A.,  and  Johnson, 

R.  M. :  Vitamin  coated  table  salt. 

694,599.  Aktieselskabet  Toms  Labora- 
TORiuM :  Method  of  extruding  chocolate 
and  the  like  and  a  device  for  extruding 
chocolate  and  the  like. 

694,617.  Naamlooze  Vennootschap 
Algemeene  Norit  Maatschappij  :  Pro¬ 
cess  for  the  purification  and  decoloration 
of  liquids,  espiecially  sugar  solutions. 
694,620.  Mid-West  Bottle  Cap  Co.: 
Bottle  closures. 

6<>4.720.  Barraclough,  Ltd.,  R.  W., 
and  Barraclough,  R.  W.  :  Machines  for 
Imgging  confectionery  and  like  commcnli- 
ties. 

694,723.  Tiltman  Langley  Labora¬ 
tories,  Ltd.  :  Apparatus  for  drying  of 
green  crops. 

694,749.  Food  Machinery  and  Chemical 
Corporation:  Methods  and  apparatus 
for  cooling  sealed  foo<l  containing  cans 
in  continuous  sterilisation  processes. 
6*14,786.  Lesaffre  et  Cie.:  Method  of 
manufacturing  aerated  yeast. 

6*44,943.  Merck  and  Co.,  Inc.  :  Prepara¬ 
tion  of  vitamin  B,,. 

694,947.  Smethursts  Grimsby  Ltd., 
Swallow,  M.  C.,  Ward,  J.  B.,  an*l 
Ward,  F.  W.  :  Cooking  of  pieces  of  food¬ 
stuff  in  liatter. 

694.970.  Imhausen  and  Co.,  Ges.,  ami 
Imhausen,  K.  H.  :  Prtxluction  of  fats. 
695,024.  Braunschweiger,  Ges.  Fur 
Angewandte  Elektrizitat:  Apparatus 
for  the  sterilisation  and  pasteurisation  of 
liquids. 

<»*)5,i4o.  Rosefieli)  Packing  Co. :  Stabil¬ 
ised  peanut  butter. 

6*45,145.  Jewell,  P.  S.,  Ingram,  G.  C.. 
and  King,  J.  G.  T.  :  Production  of  in¬ 
gredients  for  foodstuffs. 

6*45,203.  Davies,  D.  R.  :  Apparatus  for 
dispensing  cylindrical  articles,  for  ex¬ 
ample  drinking  straws. 

695.204.  Vicars,  Ltd.,  T.  and  T.  :  Ap¬ 
plication  substances  to  biscuits  and  like 
articles. 

ABSTRACTS  OF  BRITISH  PATENTS 

Conching  Chocolate 

The  chocolate  or  like  mass  is  set  in 
rotary  or  whirling  motion  so  as  to  be 
spread  out  in  a  thin  film  by  the  action  of 
centrifugal  force. 

It  has  fjeen  found  that  this  meth*xl 
results  in  satisfactory  conching  with  sub¬ 
stantially  smaller  consumption  of  energy 
per  unit  of  the  conching  mass  than  by  the 
methods  hitherto  known.  The  mass  may 
l)e  spread  over  a  plurality  of  rotary  discs 
and  since  centrifugal  force  effects  the 
spreading  of  the  mass  over  the  discs  the 
advantage  is  gained,  among  others,  that 
the  thickness  of  the  layer  or  film  on  the 
discs  can  be  varied  at  will,  simply  by 
a*l justing  the  speed  of  revolution  of  the 
discs. 

P'orthermore,  a  considerable  numl)er 
of  rotary  discs  or  like  bodies  may  be 
used,  over  which  the  mass  can  lie  spread 
successively,  so  that  the  conching  process 
may  tie  completed  during  a  single  pass¬ 
age  of  the  mass  through  the  conching 
machine. 

Preferably,  at  least  part  of  the  conch- 
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ing  air  is  admitted  in  the  vicinity  of  the 
axis  of  rotation  of  the  rotary  disc  bodies 
and  withdrawn  from  the  vicinity  of  the 
periphery  thereof.  This  central  air  supply 
is  of  importance  for  two  reasons.  F'irstly, 
the  sweeping  motion  of  the  air  over  the 
layer  on  the  discs  thereby  takes  place 
generally  in  the  same  direction  as  the 
spreading  of  the  mass  proper,  so  that  the 
air  will  not  impede  the  motion  of  the 
mass  over  the  disc  and,  secondly,  the 
central  air  supply  ensures  that  air  flows 
over  the  entire  disc  surface  and  not 
merely  in  an  outer  annular  zone,  which 
would  lie  the  case  if  all  the  air  for  the 
conching  were  supplied  at  the  periphery 
of  the  rotary  discs. 

A  machine  is  described  for  carrying  out 
the  alKive  method,  which  comprises  a 
plurality  of  discs  or  like  Ixxlies  mounted 
for  rotation  alxiut  a  substantially  vertical 
axis,  each  having  a  face  over  which  the 
mass  is  spread,  the  disc  iKxlies  l>eing  so 
arranged  that  the  mass  is  spread  over  the 
faces  thereof  successively. 

685,149.  Mikrovaerk  .4  S. 

Production  of  Laminarin  and  Glucose 

A  process  is  descrilietl  for  the  pr*xluc- 
tion  of  laminarin,  and  glucose  there¬ 
from.  In  the  example  given  500  parts  by 
weight  of  0-05  N  hy*lr*x:hloric  acid  are 
added  to  50  parts  by  weight  of  dried, 
milled  L.  cloustoni  fronds.  The  mixture 
is  immediately  adjusted  to  /)H  2-4  by 
adding  18  parts  by  weight  of  N  hydro¬ 
chloric  acid  and  is  then  agitated  for 
al>out  30  minutes.  The  mixture  is  there¬ 
after  centrifuge*!,  an*l  the  centrifugate 
allowed  to  stand,  whereupon  the  lamin¬ 
arin  crystallises  out. 

In  this  way,  in  a  single  treatment  it  is 
|X)ssible  to  remove  91  per  cent,  of  the 
laminarin  from  the  weed  and  recover  65 
|)er  cent,  of  the  total  laminarin. 

A  further  quantity,  that  is  the  remain¬ 
ing  26  |)er  cent,  of  laminarin,  can  be  ob¬ 
tained  from  the  mother  liquid  by  evapora¬ 
tion  and/or  precipitation  with  alcohol. 
The  laminarin  is  then  purified  by  re¬ 
crystallisation  from  hot  water. 

For  the  purpose  of  obtaining  glucose 
from  laminarin,  50  parts  by  weight  of 
laminarin  are  dissolved  in  230  parts  by 
weight  of  0-05  N  hydrfx:hloric  acid  and 
the  mixture  is  heated  in  an  autoclave  at 
i35®C.  for  one  hour  to  give  52  parts  by 
weight  of  glucose  in  the  hydrolysate. 

For  the  purpose  of  isolating  glucose 
from  the  mixture,  the  foregoing  hydro¬ 
lysate  is  centrifuged,  and  the  centrifugate 
is  neutralised  by  any  of  the  known 
methods  to  bring  the  between  4  and 
5.  The  mixture  is  thereafter  filtered,  the 
filtrate  is  decolorised  with  charcoal,  and 
the  mixture  is  separated  from  the  char¬ 
coal  and  evaporated  untler  reduced  pres¬ 
sure.  The  resulting  syrup  is  dissolved  in 
240  parts  by  weight  of  hot  methanol,  the 
mixture  is  centrifuged,  and  the  centri¬ 
fugate  is  thereafter  allowed  to  stand, 
whereupon  the  glucose  crystallises  out  in 
the  normal  manner.  Alternatively,  the 
foregoing  syrup  can  be  dissolved  in 
w’ater,  anti  the  glucose  isolated  by  any 
of  the  known  methods. 

690,685.  Scottish  Seaweed  Research 
Association. 

British  patents  and  trade  marks  have 
been  selected  from  the  "  Official  Journal 
of  Patents  ”  and  the  ”  Official  Trade 
Marks  Journal  ”  and  are  published  by 
permission  of  the  Controller  of  H.M.S.O. 


The  Preservation  of  Vegetable  Products 

The  preservation  of  vegetable  prcxlucts 
stored  in  a  substantially  gas-tight  con¬ 
tainer  can  l)e  achieved  by  substituting 
at  least  part  of  the  ambient  air  in  the 
container  with  an  inert  gas  such  as 
nitrogen  so  that  an  atmosphere  is  pro¬ 
duced  therein  of  a  required  oxygen  con¬ 
tent,  by  removing  at  intervals  carbon  di¬ 
oxide  produced  in  the  container  by  the 
vegetable  prcxlucts,  and  by  replacing  at 
intervals  the  oxygen  absorbed  by  the 
vegetable  pnxlucts. 

Apparatus  for  carrying  out  the  process 
inclucJes  a  container  which  is  substanti¬ 
ally  gas-tight,  means  for  admitting  an 
inert  gas  such  as  nitrogen  to  the  con¬ 
tainer,  means  for  withdrawing  from  the 
container  carlxm  tlioxide  prtxluced  by  the 
vegetable  pnxlucts.  and  means  for  ad¬ 
mitting  oxygen  to  the  container  to  main¬ 
tain  the  oxygen  content  at  the  required 
value. 

691,682.  Rodolfo  Oesterle. 

Manufacture  of  Tablet  Jellies 

If  an  aqueous  dispersion  of  low  methyl 
pectin  and  a  suitable  sweetening  agent 
are  intrtxluced  into  an  aqueous  solution 
containing  a  suitable  concentration  of  a 
soluble  e<lible  salt  of  a  polyvalent  metal, 
preferably  calcium,  in  the  presence  of  an 
edible  acid,  an  attractive  and  satisfactory 
tablet  jelly  can  lie  produced. 

It  is  preferable  to  add  the  suitable  acid 
to  the  solution  of  the  polyvalent  metal 
salt  and  then  intnxiuce  the  pectin  dis¬ 
persion  into  this  solution. 

The  quantity  of  the  salt  of  the  poly¬ 
valent  metal  required  in  the  process  can¬ 
not  be  definitely  stated  and  must  be  ad- 
juste<l  by  experiment  to  suit  the  "  cal¬ 
cium,”  *>r  other  polyvalent  metal  "  t*)ler- 
ance  ”  of  the  particular  sample  of  pectin 
used.  Thus,  if  insufficient  polyvalent 
metal  ion  is  present  the  jelly  formed  will 
l)e  weak;  if  the  polyvalent  metal  ion  con¬ 
centration  is  t(X)  high  the  jelly  will  be 
found  to  exhibit  syneresis. 

The  amount  of  polyvalent  metal  salt 
required  appears  to  depend  mainly  on 
the  following  factors: 

1.  The  nature  of  the  polyvalent  ion 
used. 

2.  The  nature  of  the  low  methyl  pectin 
sample  used. 

3.  Nature  of  the  fruit  juices  and/ot 
acids  used. 

Accordingly  it  is  necessary  to  carry  out 
a  few  preliminary  trial  experiments  to 
determine  the  proportion  of  metal  salt 
and  other  conditions  for  the  particular 
pectin  to  be  used  so  that  a  tablet  jelly 
of  68  to  80  per  cent,  soluble  solids  con¬ 
tent  is  obtained.  In  general  it  is  prefer¬ 
able  to  adjust  the  soluble  solids  content 
to  approximately  76  per  cent. 

691,782.  Chivers  and  Sons  Ltd. 

ABSTRACTS  OF  GERMAN  PATENTS 

Food  Preservation 

A  methfxi  of  preserving  frxxl,  such  as 
fish  or  meat,  is  described  in  which  the 
fofxl  is  heated  in  a  closed  container  above 
ioo*C.,  the  ffxxl  being  rolled  in  a  pul¬ 
verulent  water-absorbing  and  water-bind¬ 
ing  material  before  preserving,  or  sprin¬ 
kled  with  this  material,  which  remains  as 
a  gel. 

836.733.  .Marinas  Johannas  van  der 
Hoeven  and  Michiel  Petrus  Verhaart. 
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Trade  Marks 

JEWEL. — 705,970.  F(xxi  products  con¬ 
taining  cheese  as  a  main  ingredient. 
Swift  and  Company  (a  Corporation 
organised  an<i  existing  under  the  laws  of 
the  State  of  Illinois,  I’nited  States  of 
America),  I'nion  Stcxrk  Yards,  Chicago, 
Illinois,  I’nited  States  of  America;  Manu¬ 
facturers. 

HP. — 709.865.  V’inegar.  H.P,  Sauce, 
Limited,  H.P.  Sauce  Works,  Tower 
Street,  ,\ston  Cross,  Hirmingham,  6; 
Manufacturers. 

FLAO.— 7  10,569.  Sauces,  vinegar,  to¬ 
mato  ketchup,  chutnev,  salad  cream, 
and  mint  in  vinegar.  Pardon’s  Vinegar 
Company,  Limited,  The  Brewery',  Glover 
Street,  Birmingham,  9:  Manufacturers. 
CRISCAX. — 713. 199.  Compounds  of 
fats  and  oils  prepared  for  use  as  ingredi¬ 
ents  in  the  manufacture  of  chocolate  to 
prevent  the  formation  of  hhxim.  A  S 
Danish  Milk  and  Cocoa  Products,  Limited 
(a  Company  incorporated  under  the  laws 
of  Denmark),  4,  Amaliegade,  Cop>en- 
hagen,  K,  l^enmark;  Manufacturers  and 
Merchants 

BEAR  BRAND. — 713.388.  Sugar  con¬ 
fectionery,  eating  chocolate  and  ch<x:o- 
lates,  none  loing  medicated.  Blooms 
(Confectioners),  Limited,  162,  Tooting 
High  Street,  London,  S.W.  17;  Manufac¬ 
turing  Confectioners. 

BABKA. — 714,065.  Flour,  bread,  bis¬ 
cuits  (other  than  biscuits  tor  animals), 
cakes,  pastry,  and  non-medicate<l  confec¬ 
tionery'.  Mary  Oliver  and  Thomas  Da- 
kowski,  trading  as  Daquise  Restaurant, 
20,  Thurloe  Street,  Siouth  Kensington. 
London,  S.W. 7;  Merchants. 

PAMHAM.— 714,  213.  Ham  and  meat 
products  made  from  ham.  Naamloze 
Vennootschap  Koninklijke  Stoomvlee- 
schwarenfabriek  Van  B.  Linthorst  and 
Zonen  (a  Joint  Stock  Company’  orgaiv- 
ised  under  the  laws  of  Holland),  95, 
Molenstraat,  Wilp,  Gelderland,  Nether¬ 
lands;  Manufacturers  an»l  Merchants. 
CHIKOLET. — 715.085.  Chicken  soupi  aiul 
preparations  for  making  chicken  soup. 
Ralph  Etherington,  151,  I^ty’mer  Court, 
I-ondon,  W.16;  Manufacturer. 

KONO. — 715,474.  Butter  and  cheese. 
Dairy  Produce  Packers,  Limited,  51, 
Tooley  Street.  London,  S.E.i;  Mer¬ 
chants. 

CHAM.— 715,  722.  Chof)jH(i  ham.  K. 
Lowie  and  Soiu,  Limited,  2-4,  Moye 
Street,  Shoreditch,  Tendon,  E.2;  Mer¬ 
chants. 

UPERISATE. — 715.980.  Milk,  dairy- 
products  (for  food),  jellies  (for  foo<l),  pre¬ 
served  fruits,  an<i  pireserv-ed  vegetables. 
Alpura  A-0.  (a  Joint  Stock  company 
duly  organised  under  the  laws  of  Swit¬ 
zerland),  -Neuengasse  39,  Berne,  Switzer¬ 
land;  Manufacturers  an<l  Merchants. 
ZIPPY. — 716.214.  Ice  cream  wafer  bis¬ 
cuits.  J.  Lyons  and  Company,  Limited, 
Cadby-  Hall,  Ivondon,  W.  14;  Merchants 
and  Manufacturers. 

PNEU-PLOW. — 716,612.  Flour  milling 
machinery  and  parts  thereof.  Thomas 
Robinson'  and  Son,  Limited,  Railway- 
Works,  R<x:h<lale,  I^ncs.;  Manufacturers. 
PARVOX. — 716,698.  Meat  extracts, 
vegetable  extracts;  and  fruits  and  vege¬ 
tables,  all  preserved,  drie<l  or  cixiked. 
Lloyd  Rakusen  and  Sons,  Limited,  20, 
MeanwiKxl  Road,  Leeds,  Yorks.;  Manu¬ 
facturers. 

GOLDEN  MARIE. — 716,722.  Cheese 
and  butter.  John  Martin  of  London, 
Limited,  14.  Seething  I.ane,  Ixmdon, 
FLC.y;  Manufacturers  and  Merchants. 
WEELADDIE.  —  716.761.  Itiscuits 
(other  than  biscuits  for  animals).  Danu- 
bia  Bakeries,  Limited,  62,  Herries  Street. 
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Queens  F’ark,  London,  W.io;  Manufac¬ 
turers  and  Merchants. 

BTSOL. — 716,812.  Starch  (for  food). 
J.  T.  and  H.  Bythway,  Limited,  Danlee 
Buildings,  53,  Spring  Gardens,  Manches¬ 
ter,  2:  Manufacturers. 

ALDOROL. — 717,358.  Flavourings  (other 
than  essential  oils).  W.  J.  Bush  and 
Company,  Limited,  28,  .\sh  Grove,  Hack¬ 
ney,  I^>ndon,  E.8;  Chemical  Manufac¬ 
turers. 

TWININO’S. — 717,790.  Tea.  coffee, 
c(x:oa,  and  chocolate.  R.  Twining  and 
Company,  Limited,  216,  Strand,  Lon- 
tlon,  W.C.2;  Merchants. 

STORMY  PETREL.— 717,917.  Canned 
fish,  canned  meats,  canned  fruits,  and 
canned  vegetables.  Antony  Worham, 
Limited,  19,  Eastcheap,  I^indon,  E.C.3; 
PrcKluce  Imjx)rters. 

EXTRAOOA. — 718.031.  Edible  oils. 
Loders  and  Nucoline,  Limited,  Unilever 
House,  Blackfriars,  Ixmdon,  E.C.4; 
Manufacturers. 

POLAPAK. — 718.277.  Dead  poultry, 
dead  game,  and  dead  rabbits.  Polpak 
Distributors,  Limited,  Church  Road, 
Boreham,  Nr.  Chelmsford,  Ess«*x;  Pro¬ 
cessors  and  Packers. 

BARBSYRUP. — 718,814.  Syrups  for 
fixxl  (not  medicinal  and  not  for  making 
Ix-verages).  George  Clark  and  Son, 
Limited,  Broadway  Works,  Millwall 
Dcx:ks,  London,  E.14;  Manufacturers. 
COCKATRICE.- 718.941.  Meat,  fish, 
game,  and  poultry,  all  Ix-ing  preserved. 
Gaylord  House,  Limited,  Gaylord  House, 
Rennie  Street.  Salford,  5,  I.ancashire; 
I'lxxl  Canners. 


New  Companies 

Wilsons  Foods,  Limited.  (520186.) 
Bradman  Road,  Kirkby  Trading  Estate, 
nr.  Liverjxx)!.  To  carry-  on  business  of 
manufacturers,  preservers,  packers,  can¬ 
ners  ami  lx)ttlers  of  and  dealers  in  vege¬ 
table  and  horticultural  jinxlucts,  meat, 
etc.  Nom.  cap. :  £i5,ixx}  in  £\  shares. 
Dirs. ;  to  lie  a|>ix>inted  by-  subs.  Subs.  : 

1).  Flather,  30,  Durham  Road,  Brad- 
for<l  (solr.),  and  W.  E.  Wilsiin,  27,  The 
Headrow,  I.,eeds. 

G.  Orlik  (Meat  Products),  Limited. 

(520269.)  42,  Tottenham  Street,  Lon¬ 

don,  W.i.  To  carry  on  business  of  manu¬ 
facturers,  manipulators  and  dealers  in 
fixxl,  provisions,  groceries,  meat  ex¬ 
tracts,  etc.  Nom.  cap. :  £yyo  in  5s. 
shares.  Dir. :  G.  E.  Orlik,  62.  Tarran- 
brae,  I^mdon,  N.W.6. 

Wilton  Sunshine  Fruits  Company, 
Limited.  (521197.)  Wilton  I^ne,  Ken- 
y-on,  nr.  Manchester.  To  carry  on  busi¬ 
ness  of  canners,  tinners,  Ixittlers.  pack¬ 
ers,  and  preservers  of  and  tlealers  in  fruit, 
fruit  juices,  etc.  Nom.  cap.  ;  ;^3.ooo  in 
£\  shares.  Dirs.:  J.  S.  Isherwixxl  and 
Mrs.  M.  C.  IsherwcKul,  West  L(x>e,  74, 
Twiss  Gri-en  I.ane,  Culcheth. 

C.  M.  McKenning  and  Company, 
Limited.  (521246.)  Kent  House,  447, 
Handsworth  Road,  SheffieUl,  13.  To 
take  over  business  of  a  |X)tato  crisp 
manufacturer  and  distributor  carried  on 
as  "C.  M.  McKenning”  at  Sheffield. 
Nom.  cap.:  ^i,(xx)  in  £\  shares.  Dirs.: 
C.  M.  McKenning  (permt.  mang.  dir.  and 
ch.).  N.  W.  Hemming,  and  Winifred  tL 
Hemming,  all  of  Kent  House,  447, 
Handsworth  Road,  Sheifield,  13. 

E.  Hicks  and  Son  (Casings),  Limited. 

(.^^>^53)  carry  on  business  of 

sausjige  casing  manufacturers,  etc.  Nom. 
cap.:  £i,<xx)  in  £\  .shares.  Dirs.:  Mrs. 
S.  Hicks,  Roiiwyn,  Uplands  Estate, 
Tavistixk,  Devon,  and  R.  E.  Hicks, 
Sherma,  Uplands  Instate,  Tavist<x:k. 
Devon. 


J.  Forman  (Salmon  Curers),  Limited. 
(521310.)  Devonshire  ('hamlx*rs,  146, 
Ifishopsgate,  London,  E.C.2.  Nom. 
cap.:  £2,000  in  £1  shares.  Dirs.:  J. 
Forman  and  Mrs.  Y.  H.  Forman,  26, 
Renters  Avenue,  Hendon,  I-ondon, 
N.W, ,. 

Burbidge,  Pritchard  and  Bartleet, 
Limited.  (521315.)  To  import,  export, 
blend,  taste,  manufacture,  treat,  and 
prejiare  for  market,  tea,  coflee,  C(x:oa, 
and  other  fixxl  Ix-verages,  etc.  Nom. 
cap. :  £20,000  in  £l  shares.  Dirs. :  not 
named.  Subs.:  H.  Riley,  4,  Wiiulsor 
Court,  I^ondon,  W.2,  and  C.  H.  Trewell, 
3,  Osterley  Court,  Great  West  Road, 
Isleworth,  Middlesex. 

Manuels  Frosted  Foods,  Limited. 
(521849.)  To  carry  on  business  of 
growers,  importers,  exjxirters,  canners, 
Ixittlers,  and  pnx:essors  of  frozen  and 
other  foixlstufTs,  etc.  Nom.  cap.:  £i,o«x> 
in  £1  shares.  Dirs. :  B.  R.  Manuel,  16, 
Golders  Green  Crescent,  Gohlers  Green, 
Ivomlon,  N.W.,  and  L.  E.  Manuel,  16, 
Wixxlward  Avenue,  Hendon,  I^mdon, 
N.W. 4. 

Harrisons  Egg  Packers,  Limited. 

(522222.)  Fir  rr«*e  F'arm,  Miildleton, 
Pickering.  Yorks.  Nom.  cap. :  £5.000  in 
£i  shares.  Dirs.:  W.  Harrison  and  Mrs. 
J.  Harrison,  Stone  Garth,  Middleton, 
Pickering,  Yorks. 

Paul  Grant,  Limited.  (522230.)  Evelyn 
Hou.se,  Room  16,  62,  Oxford  Street. 
London,  W.i.  To  carry  on  business  of 
manufacturers  of  and  dealers  in  ch(x:o- 
lates,  Ixiiled  ami  other  sweets,  ice  cream, 
aerated  and  mineral  waters,  toys,  games, 
cigarettes,  cigars,  ami  tobacco,  etc. 
Nom.  cap.:  £100  in  £t  shares.  Dirs.: 
P.  Grant,  50,  Doniiington  Road,  Ixm- 
don,  N.W.  10,  and  W.  F.  Bowker,  64, 
Moray  Road.  London,  N.4. 

A.  and  V.  J.  Kay  (Sales),  Limited. 
(522253.)  Back  Bcxithley  Road,  Black- 
|xx>l.  To  carry  on  business  of  bakers 
and  manufacturers  of  and  (U-alers  in 
bread,  biscuits,  farinaceous  com|X)umls. 
etc.  Nom.  cap.:  £5«x)  in  £t  shares. 
Dirs.:  A.  Kay  and  Mrs.  V.  J.  Kay,  51A. 
B(X)thley  Road,  Blackjxx)!. 

Elkes  Biscuits  (London),  Limited. 

(52^332.)  55,  Charterhouse  Street,  I^m- 

don,  E.C.i.  Nom.  cap.:  £io,o<x)  in  £1 
shares.  (5.(XX)  ”  A  ”  and  5,000  ”  B  ”). 
Dirs. :  not  named.  Subs. :  Elkes  Bis¬ 
cuits,  Ltd.,  Clydesmuir  Road,  Cardiff, 
and  Keevil,  Ltd.,  240.  London  Central 
Markets,  Ivondon,  E.C.i. 

Adel  Bakery,  Limited.  (522401.)  54, 

Merrion  Street,  Leetls,  2.  To  carry-  on 
business  of  biscuit  manufacturers,  bakers, 
confectioners,  etc.  Nom.  cap. :  £1,000 
in  £1  shares.  Dirs.:  Edith  Pashley  and 
Mary  Marritt,  473,  Otley  Road,  Adel, 
Leecis;  and  E.  S.  Pashley,  15,  Spen 
Drive,  Leetls,  6. 

Jack  Curtis  and  Son,  Limited. 

(522431.)  2,  Station  Road,  Ilfonl, 

Essex.  To  carry  on  business  of  manu¬ 
facturers  of  ami  dealers  in  ccxiked  and 
prepared  fixxls  and  fixxJstuffs,  etc. 
Nom.  cap.:  £i,txx)  in  £1  shares  (5(w 
cum.  pref.).  Dirs.:  E.  S.  Curtis 

(|x-rmt.  mang.  dir.),  Mrs.  E.  H.  M.  C. 
Curtis,  and  W.  S.  Curtis,  all  of  16,  Mount 
Ephraim  Road,  Tunbridge  Wells,  Kent. 

Richland  Pure  Food  Company,  Limited. 
(522484.)  National  Provincial  Cham- 
lx*rs.  Silver  Street,  Hull.  Nom'.  cap.: 
£i,<xx)  in  £1  shares.  Dirs.:  F.  D.  Storrv, 
6,  Granville  Terrace,  New  Ellerby,  E. 
Yorks.,  and  H.  Morgan,  31,  Northgate, 
Cottingham,  E.  Yorks. 


From  Jordan  and  Sons,  Limited,  Com¬ 
pany  Registration  Agents,  116,  Chancery 
Lane,  London,  W.C.z. 
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